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INTRODUCTION
The present report is concerned chiefly with the scaleless gobies
belonging to the genus Gobio8oma, some of the species of which are
exceedingly common on the east coast of the United States, both on
the Atlantic Coast as well as on the coast of the Gulf of Mexico.
I
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Being very common they necessarily must play an important role in
the complex interrelationship of the littoral marine fauna; and yet,
altho very common, the separation of some of the species has not been
satisfactorily established heretofore; whereas, after the specific
characters are worked out in detail, it becomes a comparatively easy
matter to distinguish the species, as the data presented below will
prove. A brief account of Garmannia is also given in order to show its
relationship to Gobiosoma.
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HISTORICAL REVIEW

Systematists have generally regarded the naked gobies of the
Atlantic and Gulf coasts of the eastern United States, as belonging
to two species, one species being regarded as confined to the Atlantic
Coast and the other as occurring on the coast of the Gulf of Mexico.
The historical development of our knowledge regarding the common
species of the east coast may be sketched briefly as follows: The first
account of a scaleless goby from the coast of the United States,
which is known to me, is that by Lacepede (1800) who published a
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description from Bose's manuscript, based on specimens from South
Carolina designating the species as Gobius bose. Bloch and Schneider
(1801) renamed the same species Gobius alepidotus, their account
being based on that of Lacepede; their name, evidently regarded as
more appropriate, being Bose's manuscript name, according to
Lacepede's account. Mitchil (1815) described a species of naked
goby, based on specimens from New York, designating it Gobius
viridipallidus. Cuvier and Valenciennes (1837) synonymized the
above three early names and used the name Gobius boseii for the
Atlantic Coast naked gobies, thus intimating that only one species
exists on the Atlantic Coast, and, also, supplying a Latin ending to
Lacepede's name. Authors immediately following Cuvier and
Valenciennes, namely, De Kay (1842), Linsely (1844), and Baird
(1855), recorded naked gobies from New York, Connecticut, and
New Jersey, respectively, as Gobius alepidotus. Girard (1858)
described what purported to be a second species of naked goby from
the United States based on a single specimen from Texas, establishing
the genus Gobiosoma to include the naked gobies and designating the
new species as Gobiosoma molestum. Gunther (1861) recognized two
species of Gobiosoma from the east coast of the United States, G.
molestum from Texas, his account being based on that of Girard,
and G. alepidotum from the Atlantic Coast, the given synonymy of
the latter being the same as stated by Cuvier and Valenciennes.
Authors immediately following Gunther, who mentioned naked
gobies from the east coast are, Putman (1874) recording Gobiosoma
molestum from Louisville, Kentucky, the locality being evidently
erroneous; and Uhler and Lugger (1876) who recorded Gobiosoma
alepidota from Maryland. Jordan and Gilbert (1882) in the body
of their "Synopsis" (Bull. U. S. Nat. Mus., No. 16, p. 638), like
Gunther, designated the naked gobies of the "South Atlantic Coast
of the United States" as Gobiosoma alepidotum, giving boseii as a
synonym; while G. molestum, based on Girard's account, is recognized
from Texas. However, a little later (Pr. U. S. Nat. Mus., vol. 5,
p. 297, 1882; evidently written later than the Synopsis, altho apparently published a little earlier in that year), the same authors,
recording naked gobies from Pensacola, Fla., state: "We are unable
to distinguish our specimens from G. alepidotum from the Atlantic
Coast." They use the name Gobiosoma alepidotum for the Pensacola
fish, and G. molestum is placed in synonymy, thus evidently concluding
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that there is only one species of naked goby which is distributed on
the Atlantic and Gulf Coasts. In the addenda to the Synopsis (p.
948) the name bosci, having priority, is substituted for alepidotum,
with the name molestum again placed in synonymy. These authors
then continued to record the naked gobies under the name of G. bosci;
Jordan and Gilbert (1883, Charleston, S. C.), Jordan (1884, Key West,
Fla.), Jordan (1884, Indian River, Fla.), Jordan (1886, Beaufort,
N. C.). Jordan and Eigenmann (1886) revert to the ideas of Gunther
and that of Jordan and Gilbert in the body of their Synopsis, and
recognize two species, molestum from the Gulf and bosci from the
Atlantic, stating, however, that" a full series of specimens will doubtless show intergradations . . . at the most G. molestum is probably
only a southern representative or variety of Gobiosoma bosci." Eigenmann and Eigenmann (1888) and later authors, including Jordan
and Evermann (1898), have continued to treat the naked gobies of
the east coast as belonging to two species, recording specimens from
the Atlantic Coast under the name of bosci and those from the Gulf
as molestum, with the exception of Evermann and Kendall (1894).
Jordan and Dickerson (1908), like Jordan and Gilbert (1882), by a
comparison of specimens from the Atlantic and Gulf Coasts, have
come to the conclusion that, "the two species, G. bosci and G. molestum,
are one and the same," thus intimating that only one species of
naked goby exists on the east coast; but this action is reversed for the
fourth time by Jordan, Evermann, and Clark (Rep. U. S. Comm.
Fish., 1928, pt. 2, p. 446, 1930) who again recognize two common
species, one on the Atlantic Coast and one in the Gulf, designating
them as bosci and molestum, respectively.
It should be noted particularly that the conclusion of Jordan and
Dickerson (1908) as well as that of Jordan and Gilbert (1882) pertains
not merely to a solution of a nomenclatorial problem, whether the
name molestum is a synonym of the name bosci or alepidotum, a
proposition which happens to be correct, as shown below. Evidently,
their conclusion is primarily zoological, that only one common species
of naked goby exists on the east coast thus necessitating the use of the
oldest available name and the reduction of other names to synonymy.
This proposition is thoroly disproven in the present account.
The vacillation in the taxonomic treatment of these common species
under consideration is really not as strange as it may appear. After
the true state of affairs has been revealed by the present study one
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can readily visualize the reasons for this indecision. It will be shown
below that on the Atlantic as well as on the Gulf Coast, at least two
common species occur together, bosci and ginsburgi in the Atlantic
and bosci and robustum in the Gulf. (In southern Florida three, and
possibly more, species may occur together, the range of bosci being
continuous from Long Island to Mexico, that of robustum extending
northward at least to the Indian River on the east coast of Florida,
longipala being known from one specimen from southern Florida and
longwn also occurs at the Florida keys, while ginsburgi may possibly
extend to southern Florida, altho the southern limit of its range as now
established is South Carolina.) On the other hand, after a comprehensive review of the literature, one can not help but be impressed
with the thought that to most workers with these fishes the problem
generally revolved itself around the idea as to whether the common
naked gobies are to be divided into two species, a "northern" and
a "southern" one, or whether they are not so divisible. Furthermore,
while after an extensive, comparative study has been made, it becomes
an easy matter to distinguish the species, they are very similar in
general appearance, and superficially appear to belong to one species.
The uncertainties hitherto existing in regard to the status of the
species were then due to their close resemblance and accepted erroneous ideas or an imperfect knowledge of their distribution. What was
needed was a frequency distribution study and correlation of the
meristic differentiating characters. The data for such a study are
given in the present revision.
The preceding paragraphs summarize the prevailing ideas regarding
the common naked gobies and the successive changes in the accepted
ideas. It was shown that if a naked goby was collected on the
Atlantic Coast it was generally recorded under the name of bosci or
one of its synonyms, while if one was collected on the Gulf Coast it
was generally designated as molestum, with the exception of two
publications in which all naked gobies of the east coast were regarded
as belonging to one species. Four other exceptions should be noted.
Of the many references which have been consulted, in only two
publications a complete and correct treatment of the naked gobies
of the east coast, concerning the particular localities under consideration, was given; namely, Hildebrand and Schroeder (1928) by a
comprehensive study of material showed that two distinct species
exist in Chesapeake Bay, while Evermann and Kendall (1894) correctly
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recognized two species from Texas, altho they did not define their
species. In two other papers, Evermann (1899) records bosci from
Mississippi, and Fowler (1917) records naked gobies under that name
from Boca Grande, Florida; but it is not evident whether these authors
use that name because they then regarded all naked gobies from the
east coast as one species to which they applied the oldest available
name, or whether they distinguish two species from the Gulf Coast.
The unsatisfactory treatment which the species of Gobiosoma
hitherto received in nearly all cases may be further impressed forcibly
by the following numerical summary of the records in the literature.
Altogether 50 publications by various authors dealing with the common naked gobies of the east coast, have been consulted. Of these
papers one recording a goby from Louisville, Kentucky (Putnam,
1874), is evidently in error in regard to the given locality. The
other 49 may be divided into two categories, one showing the general
trend of ideas regarding the species and the other forming exceptions
to the general trend. The 6 exceptions as well as some of the others
are discussed in the preceding paragraphs. It is to be noted further
that in the larger category containing the bulk of publications, 43
out of 49, representing the prevalent ideas in regard to these gobies,
41 records relating to fishes from the Atlantic Coast have been
designated invariably as bosci or its synonyms alepidotus and viridipallidus, and 7 relating to specimens from the Gulf Coast have been
designated as molestum; 5 of the 43 publications recording 2 species.
It is significant to note especially that none of these 43 references
record two species as occurring at anyone given locality. Nevertheless, the present study has shown unmistakably that at nearly every
point on the coast from Long Island to Texas, from which collections
are available, at least two common species occur. Consequently,
the aggregate of the material on which these records in the literature
are based, surely must have represented more than one species on the
Atlantic Coast and more than one on the Gulf Coast, species which,
as shown hereafter, may be distinguished by definite morphological
and color differences. As a matter of fact, altho but few of the
specimens on which the records in the literature are based have been
reexamined, in one case at least they were found to be a composite
of two species. Considering the fact that the species are so common
that specimens may be obtained almost any day by pulling a small
seine in the proper places, it would be strange, indeed, not to find
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many more like cases, if more recorded specimens would be reexamined.
The inevitable inference is evident, namely, the species have been
largely separated on geographical lines rather than by morphological
differences.
The new species discovered as a result of this study, herewith
reported in detail, were published in a preliminary paper (Pr. U. S.
Nat. Mus., vol. 82, art. 20, 1933), which is mentioned here in order
to complete the historical review of the extant literature on the
common species of the east coast; but is left out of the preceding
discussion, since that paper is in reality a part of the present study.
The status of the other species of the genus is not so involved and the
history of each species is sufficiently indicated in the synonymy and
the given account.

:1). I

NOMENCLATURE OF THE SPECIES
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Those conversant with current works on American fishes will
miss the familiar name molestum which has been used for a species of
naked goby from the Gulf Coast of the United States. That name is
placed in the synonymy of bosci as suggested by me in a preliminary
paper, cited in the preceding paragraph. The reason for this action
as well as discussions of the nomenclature of the species about the
legitimate names of which there may be some doubt are given below
(pp. 34 and 41). Briefly anticipating some of the conclusions
arrived at as a result of this revisional study and described in detail
under each species, in order to make more intelligible the paragraphs
immediately following, it may be pointed out that three common
species occur on the east coast of the United States as follows: ginsburgi ranging from Massachusetts to South Carolina, bosci ranging
from Long Island to Mexico, and robustum ranging from Florida to
Brazil.
MORPHOLOGICAL DIFFERENCES BETWEEN THE THREE
COMMON EAST COAST SPECIES

The fact that the three common species have been confused generally, shows that superficially they must have a close resemblance, as
stated. Nevertheless, when a detailed study is made of some of the
characters usually employed in separating closely related species
they are found to show well defined differences in the frequency
distribution of these characters, as follows.

•.-:-0'.•
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NUMBER OF DORSAL RAYS: The difference in the number of soft rays
in the second dorsal is very useful in distinguishing the common
species since it shows marked divergence. From the frequency
distribution of that character (Table 1) it may be seen that the fishes
fall into two well defined groups, one group with a modal number of 12
rays and another group having a modal number of 13. Moreover,
both groups occur in the Gulf as well as on the Atlantic Coast showing
that this difference can not be correlated with geographic distribution.
The group modally having 12 rays consists of two species, ginsburgi
and robustum, which may be further differentiated by other characters,
while that having 13 rays represent bosci. In counting the soft rays,
the first unbranched and simple ray was included, while the last two
which are approximated at their base have been counted as one.
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I.-Frequency distribution of the number of rays in the second dorsal. The
first simple ray was included in the count while the last two which are approximated at their base have been counted as one.

TABLE
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Number of dorsal rays
Species and locality
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of 001
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14
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/Iosci(
o~ci(

ginsbuTgi (Chesapeake Bay)
ginsbuTgi (Massachusetts)
ginsbuTgi (South Carolina)
Tobus/um (Gulf coast)
Tobus/um (Cocoa, Florida)
bosci (Gulf coast)
bosci (Atlantic coast)

7
3

1

T!BLI

nun
Inil

20
5
4

1

incll

17

2

20

3

THE RELATIVE LENGTH OF THE VENTRAL FIN
The relative length of the ventral fin is another character which
corroborates the preceding one, the two characters showing a close
correlation; the group modally having 12 rays and consisting of two
species, as stated, also has a relatively long ventral, while that modally
having 13 rays also has a markedly short ventral. In employing
this character it should be noted that the ventral length varies with
age to a considerable extent, being relatively longer in the smaller
specimens. However, an inspection of my rough data shows that in
specimens 30 millimeters or more in standard length the difference
due to age is not sufficiently pronounced to mask that due to specific
divergence, and data from specimens of such sizes only were used in
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the tabulation. Table 2 giving the frequency distribution of this
character corroborates the conclusions drawn from Table 1; the
combination of these two characters, making possible the separation
of bosci from the two other species. Table 3 shows the latter character in a different way, the relation of the ventral length to the
distance from its base to the origin of the anal. This has been prepared chiefly to show the divergence of longipala which is known from
but a single specimen.
TAlILE 2.-Frequency distribution of the length of ventral fin, expressed as a percentage of the standard length. Only specimens of 30 mm. or more in standard
length have been included. The heading numbers represent the mid-values of
their repective classes; for instance, class 17 is the same as 16.5-17.4.
Length of ventral
Species and locality
17

18

20

19

21

% of
22

body length
23

24

25

26

-------------- ----

ginsburgi (Atlantic coast)
robustum (Gulf coast)
robu~tum (Cocoa, Florida)
bosci (Atlantic coast)
bosci (Gulf coast)

1
1

4
2
1

1
1
2
2

5
7

4
3

5
3
1

4

5
2

1

I

1

TABLE 3.-Frequency distribution of the length of the ventral as measured by the
numerical value of the ratio of the distance from its base to the origin of the anal,
to its length. Only specimens of 30 mm. in standard length or more have been
included in this study.
Length of ventral in the distance
from its base to origin of anal

Species and locality

11.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
-

longipala (Boca Grande, Fla.)
ginsburgi (Atlantic coast)
robustum (Gulf coast)
robustum (Cocoa, Florida)
bosci (Atlantic coast)
bosci (Gulf coast)

-

-

-

-

-

-

-

-

-

1
2
2
1

8
6
1

7
1
1

5
2
2
2

4

6
2

1
1

1

THE RELATIVE DEPTH: Having segregated bosci in a general way
by the correlation of more numerous dorsal rays and a shorter ventral
disk, the residue of the material, representing the other two common
species, may be seen at a mere glance to fall into two groups divisible
by the relative depth of the body. This residue, as noted, has the
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combination of a relatively longer ventral disk with a modal number
of 12 dorsal rays. When such specimens from the coasts of Texas
and Louisiana are compared with those from Chesapeake Bay, for
instance (the localities at which the bulk of the specimens examined
were obtained), there appears a striking difference in the form of the
body. The Gulf specimens are markedly stocky while the Chesapeake Bay specimens are conspicuously more slender. The difference
in the appearance of the fish is such as to suggest two distinct species,
altho there is a certain amount of overlapping. The deeper species
is robustum and the more slender one ginsburgi. A convenient
numerical expression of this character is the relation of the greatest
depth of the body, and the least depth of the caudal peduncle to the
standard length, expressed as percentages of the latter.
GREATEST DEPTH OF 'THE BODY; This character depends to a
large extent on the state of the specimen with reference to the quantity
of food present in the stomach at the time of its preservation. Some
specimens are gorged with food in which case the belly is greatly
distended and subglobular. It is evident that to compare such
specimens with those in which the belly is normal will not give a true
picture of the specific difference. Therefore, only such specimens in
which the belly appears normal have been tabulated. The same will
hold in the case of specimens abnormally distended with ripe gonads.
Also, in order to minimize the influence of the size of the fish on the
relative depth (see succeeding paragraph), only specimens of 20 mm.
or more in standard length have been included in the table. An
inspection of Table 4 will show that there is a very marked difference
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4.-Frequency distribution of the greatest depth of the body expressed as
a percentage of the standard length. Specimens gorged with food and those
under 20 mm. in standard length have been excluded from tabulation. The
class numbers refer to their mid-values as in Table 2.

TABLE
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Greatest depth of body, % of
standard length

Species and locality

17 18 19 20 21 22 23 24 25 26 27
-

ginsburgi (Atlantic coast)
robustum (Gulf coast)
robustum (Cocoa, Florida)\
bosci (Atlantic coast)
bosci (Gulf coast)
1

1

-

-

3

3

-
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-

-

2

1
1

2
1
5
1
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1
1
5
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Small specimens only, ranging 25 to 32 rom. in standard length.
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in the modes of ginsburgi and robustum, altho there is some overlapping. In bosci the depth is more nearly like that in robustum and
there is no difference between specimens of bosci from Chesapeake
Bay and those from Louisiana and Texas.
LEAST DEPTH OF THE CAUDAL PEDUNCLE: It seems reasonable
to expect that the relative depth of the caudal peduncle to the standard
length will vary with the size of the fish. However, an inspection
of my preliminary tabulated data shows that in these species the form
of the adult is assumed when the fish is quite smalL There is not
much difference in the relative depth with regard to size, after the
fish reach a standard length of 20 millimeters. The small average
difference which may be due to size is evidently not sufficiently
pronounced to hide the specific divergence. This is also true with
respect to the preceding measurement, namely, the greatest depth of
the body. Table 5 gives the relative measurements of the depth of
the caudal peduncle in specimens of 20 millimeters or more. It is
to be noted that the difference between ginsburgi from Chesapeake
Bay and robustum from the Gulf coast is considerable, although the
divergence is not as great as in the case of the greatest depth. In the
case of bosci, there is also a measurable difference between those from
the Gulf and those from the Atlantic, but this difference is not striking,
and the degree of difference is evidently more of a racial nature than
of specific importance. The difference in bosci may also be due to
the small numbers which have been measured.
TABLE 5.-Frequency distribution of the least depth of the caudal peduncle, expressed as a percentage of the standard length. Only specimens 20 mm. or more
in standard length have been tabulated. The class numbers refer to their midvalues as in Table 2.
Least depth of caudal peduncle, percentage
Species and locality
11

12

13

14

15

16

--------------ginsburgi (Atlantic coast)
robustum (Gulf coast)
robustum (Cocoa, Florida)'
bosci (Atlantic coast)
bosci (Gulf coast)
1

6

14

11

6
4
1

4
2
3
6
2

2
7

4

2
6

4

Small specimens only, ranging 25 to 32 mm. in standard length.

THE NUMBER OF ANAL RAYS: Corroborative of the conclusions
based on a study of the foregoing characters, is the manner of the
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frequency distribution of the anal rays given in Table 6. In this
character the frequency distribution of robustum is markedly different
from ginsburgi, the mode in the former species being distinctly at 10,
while in the latter the mode is 11. There is hardly any difference in
specimens of bosci from both coasts and the number in this species
is nearly the same as in ginsburgi. The same method of counting
the rays was used as in the case of the dorsal.
TABLE 6.-Frequency distribution of the number of rays in the anal fin. The first
simple ray has been included in the count, while the last two which are approximate
at their base have been counted as one.
Anal rays

ginsbuTgi (Atlantic coast)
Tobustum (Gulf coast)
Tobustum (Cocoa, Florida)
bosci (Atlantic coast)
bosci (Gulf coast)

7
23
8
1
2

11

31
4
1
21
16

12
1
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From the foregoing data
it is evident that bosci may be readily separated from robustum and
ginsburgi by two well marked structural divergences. The structural
differences are reinforced by a difference in the typical color pattern,
as pointed out in the accounts of the species. However, the latter
two species, while showing marked differences in the mode of the
characters investigated, also show more or less intergradation. The
color pattern is also very similar in the two. In casting about for
some character which will more satisfactorily distinguish the two
evidently valid species, there was discovered one constant structural
difference between them, as follows. In ginsburgi there are two
strongly ctenoid scales on the caudal fin, at its base, one near the
upper edge, and one near the lower; while robustum lacks these scales.
This character is not a matter of degree; it is evidently absolute.
In ginsburgi and the related species the scales are always present,
while in robustum as well as in bosci and their near relatives, they are
always absent. This striking and constant character forms the
basis of the new subgenus Dilepidion established in the preliminary
paper cited above.
The data tabulated and discussed in detail in the preceding paraSCALES AT THE BASE OF THE CAUDAL:
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graphs prove without a doubt the distinctness of the three common
species from the east coast of the United States. Individual fish
may be definitely placed by the use of these structural differences,
with very few exceptions, sometimes specimens being encountered
which may be doubtfully referred to either bosci or robustum. Most
of the few doubtful specimens, as far as structural differences are
concerned, may be placed with assurance by differences in the typical
color pattern, as pointed out below. Having definitely distinguished
the species and properly segregated the material by species, the
distribution of the separate species thus revealed shows that the
prevailing ideas in regard to the geographical distribution of the
common naked gobies are quite erroneous. The ranges of the species
overlap widely, and they can not at all be differentiated along geographical lines. After having thus definitely distinguished the
three common species, we may now proceed to a revisional account
of the entire genus.
GENERIC LIMITS

~I! i:
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It is difficult to decide on the proper limitation of the genera to
which the species treated herewith are to be assigned. The best
character for generic separation, known at present, is the scalation;
and that character may be discussed in some detail. I believe that
all ichthyologists will agree that typical species of Gobiosoma which
entirely lack scales should be generically separated from those in
which the body is covered with scales, as for instance, those gobies
which are currently placed in Aboma. If this distinction is disregarded we might as well discard to a large extent generic division
among gobies and treat most of them as belonging to one genus.
However, while it may be agreed generally that the species at either
extreme be placed in separate genera on the basis of this difference in
scalation, it should be noted that Garmannia is exactly intermediate
in this respect. Furthermore, the present study has shown that there
is almost a complete and gradual transition from Aboma thru Garmannia, to Gobiosoma. Thus, in Aboma the body is entirely covered
with scales, in Garmannia paradoxa, the genotype, the scales are
present only on the posterior half, from a line somewhat behind the
origin of the second dorsal; in Tigrigobius (established originally as a
subgenus of Gobiosoma) the scales are still further reduced to a small
patch on the caudal peduncle, and four scales on the caudal fin at its
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base (these four scales being present also in Garmannia); in Gerhardinus
as well as Dilepidion the scales are reduced to a minimum, to two and
two only, on the caudal fin, at its base, one above and one below, no
scales being present on the body or caudal peduncle. The final step
leads to typical species of Gobiosoma in which no scales at all are
present, neither on the body nor on the caudal. The foregoing
sketches in broad lines the gradual transition from one genus to the
other, as far as the known species are concerned; it is also reasonable
to expect that when the number of known species increases, the
progressive continuity from the scaleless to the fully scaled condition,
in this group of gobies, will become even more striking.l It is true
that the scalation is quite constant intraspecifically, but where is
the line to be drawn to differentiate the genera? It is apparent that
there is room for difference of opinion in regard to generic division
in this case, as indeed, there may be in many similar cases. It seems
to me that in such cases, convenience is to be a deciding factor. The
course adopted in the present paper, is to treat the more detailed
changes in scalation and in other characters, as of subgeneric value;
and to draw a more or less arbitrary line between the genera. Gerhardinus and Dilepidion are thus recognized as subgenera of Gobiosoma, while Tigrigobius is made a subgenus of Garmannia. In this
way the relationship of the species is fully shown; while the nomenclature of the species, that is as far as it concerns the names of the
species as they are to be in actual use by biologists, is freed from being
cluttered up with a great array of generic names. It may be added
that this treatment is not entirely arbitrary; there are other characters
which support this arrangement as pointed out under the account of
Garmannia.
GOBIOSOMA2
DEFINITION: Scales entirely absent or two ctenoid scales present
on caudal fin at its base (in the subgenera Dilepidion and Gerhardinus).3
Dorsal spines normally 7 (in 123 specimens), infrequently 8 (in 4),
rarely 6 (in 1 fish; the number of specimens stated being the total
1 After the above was written a new species was discovered which evidently still
further narrows the gap between Gobiosoma and Garmannia (see account of Gobiosoma
parri, p. 44).
2 For synonymy and genotype see p. 27.
3 See also account of G. parTi, p. 44, which probably has four scales on the caudal
in the adult.
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counts made, including all the species). Number of rays in second
dorsal 11 to 14, those of anal 10 to 13; the dorsal normally having 1
or 2 rays more than the anal, sometimes 3 more. (Except in the
subgenus Elacatinus in which individuals having the same number of
rays in both vertical fins are frequent. In a combined count of 153
individuals of the other species the dorsal, with the exception of a
single specimen, had at least one ray more than the anal). Teeth in
both jaws in bands, the outer row of both jaws enlarged (except in
the lower jaw of Elacatinus); inner row of lower jaw, and in some
species also inner row of upper jaw, having enlarged teeth. Tongue
entire or emarginate (in Aruma). First spine of anterior dorsal not
prolonged, rather shorter than the following spines (except in the
subgenus Nes). Maxillary moderate, usually not extending past a
vertical through posterior margin of eye, or but slightly past that.
Shoulder girdle without flaps of skin. All pectoral rays connected by
membrane. Ventrals free, not adherent to belly, well developed,
completely united; interspinal membrane well developed. Caudal
rather short, rounded or truncate. No long barbels; one barbule-like
flap of skin in front of eye, at inner edge of upper lip more or less
developed or absent. A small frenum extending backward from
lower lip, often indistinct in preserved specimens, bilobed in one
subgenus (Gerhardinus) , the lobes resembling barbules. Cutaneous
papillae on cheek in transverse as well as longitudinal rows; two rows
on under side of head along lower jaw, continued upward along posterior edge of preopercle, the inner row of these two more or less
enlarged; a row on upper jaw along inner margin of upper lip, from
angle of mouth curving anteriorly towards eye; a vertical row on
opercle along its anterior margin and two transverse rows, one above
and one below; a longitudinal row over upper edge of opercle; a
transverse row behind eye, more or less interrupted; a series of short
transverse rows along middle of body; other smaller groups of papillae
on nape, on snout and behind or over base of pectoral.
REVIEW OF THE SPECIES WHICH HAVE BEEN PLACED
IN GOBIOSOMA BY VARIOUS AUTHORS

The genus as here defined and limited is confined to the American
continents, the known species on the east coast ranging from Cape
Cod, Massachusetts, to Pocitos, Uruguay, including the West Indies;
while on the west coast they are found from the Gulf of California
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to Paita, Peru. Extralimital scaleless gobies which have been placed
in Gobiosoma from time to time by various authors do not belong to
it, as follows. Gobius diadematus Ruppel from the Red Sea was
placed by Gunther (Cat. Fish. Brit. Mus. vol. 3, p. 85, 1861) in
Gobiosoma. This author, however, did not have any specimen. The
species was redescribed by Klunzinger (Syn. Fisch. Rothen Meeres, pt.
2, p. 483, 1871) as having the ventrals separated, which proves that it
can not belong to the present genus. It was later placed in a distinct
genus, Hetereleotris, by Bleeker (Arch. Neerland. Sc. Nat., t. 9, p.
306, 1874). For the same reason the species described by Klunzinger as Gobiosoma vulgare (1. c., p. 484) does not belong to this genus.
The European species doubtfully placed by Gunther (1. c., p. 86) in
Gobiosoma, namely nilssonii and stuvitzii, have since been allocated,
with ample reason, to distinct genera, the latter species which was
erroneously described as lacking scales, having been placed by Gunther
himself (1. c. p. 80) under another name, in a distinct genus, Latrunculus. For a synonymy of these two species see De Buen (Notas y
Resumenes, Inst. Esp. Ocenog. ser. 2, no. 54, pp. 3 and 15, 1931).
Gobiosoma caspium Kessler from the Caspian Sea (Trudy AraloKaspiskoi Ekspeditsii, Ryby, p. 38, fig. 9, 1877) was recently placed
in a distinct genus, Caspiosoma, by Iljin (see Trabajos Inst. Esp.
Oceanogr. No.2, p. 57, 1930). Gobiosoma fasciatum Playfair (Fish.
Zanzibar, p. 72, 1866) was later made the type of the new genus,
Alepidogobius, by Bleeker (1. c., p. 310). Gobiosoma insignum Herre
and Gobiosoma marmoratum Peters (see Herre, Gob. Philippines, pp.
289-291, 1927) do not belong to Gobiosoma as limited in this paper,
since they have 6 dorsal spines, whereas the species of Gobiosoma
pretty constantly have 7 spines, except as an infrequent individual
variation. These two latter species probably belong either to Alepidogobius Bleeker or to Kellogella Jordan and Seale, more probably
the latter (see p. 18 for a discussion of the relationship of the genus
Kellogella). The latter two genera of naked gobies have 6 dorsal
spines and comparatively few fin rays. As far as may be judged
from descriptions Alepidogobius differs from Kellogella in the filamentous condition of the first ray of the spinous dorsal, but other
characters may be revealed on direct comparison of material. Gobius
ophicephalus Jenyns (Zool. Voy. Beagle, p. 97, pI. 19, fig. 3, 1842), a
naked goby from the coast of Chile, which has been placed by Gunther
(I. c., p. 86) in Gobiosoma, was later made the type of a new genus,
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Ophiogobius, by Gill (Pr. Ac. Nat. Sc. Philadelphia, p. 269, 1863).
This species was redescribed by Steindachner (Fauna Chil., bd. 1,
p. 306, 1898), and its probable relation to Gobiosoma is indicated
below. For other, American, species originally placed in Gobiosoma
but later referred to other genera see Jordan, Evermann and Clark
(Rep. U. S. Comm. Fish., 1928, pt. 2, pp. 445 and 446, 1930). Of
two American species omitted by these authors altho coming within the
geographical limits of their purview, namely, Gobiosoma pantherinum
and G. digueti Pellegrin (Bull. Mus. Rist. Nat. Paris, t. 7, p. 165, 1901),
from the Gulf of California, the former is described as having barbels
and is evidently not a member of Gobiosoma, probably belonging to
Barbulifer Eigenmann and Eigenmann (Pr. California Ac. Sc., ser.
2, vol. 1, p. 70, 1888); while the probable position of the latter is
indicated below (see p. 55). Gobiosoma crescentale Gilbert another
species from the Gulf of California was but recently placed in a
distinct genus Gobulus Ginsburg (Pr. U. S. Nat. Mus. vol. 82, art. 20,
p. 12, 1933). Finally, a species from the West Indies, Gobiosoma
macrodon Beebe and Tee-Van, is here allocated to Garmannia (see
p. 53). As a result of the foregoing review of the literature, it may
be stated that this revision of Gobiosoma is complete containing all the
species known at present, other naked gobies hitherto assigned to this
genus not belonging to it.
GENERA CLOSELY RELATED TO GOBIOSOMA

Gobiosoma is evidently most closely related to Garmannia, a genus
in which the posterior part of the body is more or less scaly, rather
than to most other genera of completely naked gobies. The two
genera agree in their dentition, in the number of dorsal spines being
fairly constantly 7, and the general organization and physiognymy of
the species being quite similar. There is a gradual transition from
the completely scaleless species of Gobiosoma to the semi-scaled condition of Garmannia, and the line drawn between the two genera is more
or less arbitrary as pointed out above (p. 14).
Of the completely scaleless gobies, the two genera most closely
related to Gobiosoma are probably Barbulifer and Ophiogobius (see
above for references). Barbulifer differs in having numerous barbulelike flaps of skin around the mouth and on the underside of the head,
and there is a definite tendency to a decreased number of rays in the
second dorsal and anal. Ophiogobius, as far as may be judged from
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descriptions of the only known species, differs from Gobiosoma chiefly
in having a markedly increased number of rays in the second dorsal,
to a lesser extent also in the anal, and in having 8 instead of 7 dorsal
spines; possibly other differences will be found on direct comparison
of material.
Although scaleless, Kellogella Jordan and Seale from Samoa (genotype K. cardinalis, see Bull. U. S. Bur. Fish., vol. 23, p. 488, 1905; and
vol. 25, p. 409, 1906) is evidently more remotely related than the
four genera named in the preceding paragraphs. The type of Kellogella cardinalis was examined in the National Museum. Besides
having 6 flexible spines in the first dorsal, instead of 7, the number
fairly constant in Gobiosoma (see p. 14), it also shows an entirely
different physiognomy, and a more detailed comparison between
Kellogella and Gobiosoma will most probably reveal other important
generic differences. One character which, however, was not studied
in detail, may be mentioned here and that is the difference of the
distribution of the mucous pores on the head. Kellogella cardinalis
does not show the rows of papillae on the side of the head like the
species of Gobiosoma. Instead it has a row of a few rather large pores
directly below the eye and a row directly behind the eye. Herre (Gob.
Phil. p. 289) also mentions this lack of papillae in his Philippine species
of "Gobiosoma." This together with the character of 6 dorsal spines
make it probable that that species also belongs to Kellogella.
The fundamental similarity of Garmannia and Gobiosoma in nearly
all essential generic characters, in combination with the general
likeness in the physiognomy of the species of both genera, indicates
their close affinity, and shows that the latter genus was derived in a
direct line of descent from scaled gobies, such as Aboma. Moreover, a
consideration of the scaleless gobies from other regions, as reviewed
above, shows that this modification evidently appeared independently
in widely separated lines of descent. Consequently, to lump all
scaleless gobies in one genus, on the basis of this one character, rather
tends to hide their true relationship.
Key to the Subgenera and Species of Gobiosoma'
a. Outer teeth of lower jaw not enlarged. Mouth inferior or sub-inferior,
sometimes subterminal. No scales on caudal. Tongue entire. Anterior
spine of first dorsal not prolonged. Color pattern longitudinally banded.
subgenus Elacatinus (p. 21)
1 See also account of G. pam which is not included in the key.
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b. Mouth distinctly inferior, shark-like. Outer teeth of upper jaw subequal, closely approximated. Teeth in lower jaw coarser, the inner
caninoids moderate. Longitudinal white band behind eye broad.
Gobiosoma (Elacatinus) oceanops (p. 22).
bb. Position of mouth variable, usually inferior or subinferior, sometimes
subterminal; lower jaw distinctly included. Enlarged outer teeth
of upper jaw more or less spaced, unequal, 1 to 3 caninoids present
on side about midway between symphysis and angle of mouth. Teeth
of band in lower jaw minute, inner caninoids markedly large. Longitudinallight-colored band behind eye narrow.
Gobiosoma (Elacatinus) horsti (p. 22).
aa. Outer row of teeth in lower jaw, as well as in upper, more or less enlarged.
Mouth terminal or subterminal. Body transversely banded or spotted.
c. No scales on caudal.
d. Tongue entire. Barbule in front, at inner margin of upper lip, absent
or reduced to a mere pimple. Head moderately depressed, its
depth directly behind eye 2.2 in its length or deeper.
e. Anterior spine of first dorsal notably prolonged in male, extending
considerably beyond the following spines. Without a transversely
handed color pattern, body faintly spotted. Caudal with cross
streaks. Body notably long and slender.
Gobiosoma (Nes) longum (p. 26).
ee. Anterior spine of first dorsal not prolonged, somewhat shorter than
following spines. Typical color pattern of body transversely
banded. Caudal without cross streaks. Body comparatively
short
subgenus Gobiosoma (p. 27).
f. Body with 18 to 24 sharply differentiated lighter cross bars. A
comparatively short lengthwise band behind eye, red in life,
dusky in preserved specimens. Depth medium. Dorsal rays
11 or 12. Anal rays 10. Ventral disk rather short.
Gobiosoma (Gobiosoma) multifasciatum (p. 27).
ff. Body with 9 lighter cross bars, often irregular or indistinct; no
lengthwise band behind eye. Typically stout and deep bodied.
g. Dorsal rays usually 12, sometimes 11 (13 in 1 specimen from
the east coast of Florida, out of 9 counted). Anal rays
usually 10, sometimes 11. Ventral rather long, usually 21
to 23% of standard length, varying 20 to 26%; usually 1.3
times in distance from its base to origin of anal, varying 1.2
to 1.5 times. Barbule in front of eye not evident. Head not
much wider than high. Typical color: light cross bars not
sharply differentiated, frequently oblique or incomplete; broad
brown interspaces not uniformly pigmented; median row of
small brown spots usually well marked.
Gobiosoma (Gobiosoma) Tobustum (p. 29).
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gg. Dorsal rays usually 13, infrequently 12 or 14. Anal rays
usually 11, infrequently 10 or 12. Ventrals notably short,
usually 19% of standard length, varying 17 to 20%, usually
1.7 to 1.8 in distance from its base to origin of anal, varying
1.6 to 2.0 times. Barbule in front of eye usually evident,
but reduced to a mere pimple. Head directly behind eyes
notably wider than high. Light cross bars usually well
differentiated, clear-cut, straight; broad brown interspaces
usually uniformly pigmented; median row of small brown
spots, usually faint or diffuse, frequently absent.
Gobiosoma (Gobiosoma) bosci (p. 32).
dd. Tongue with an abrupt, rather deep and narrow cleft in front. Barbule in front of eye, at posterior edge of upper lip small but well
defined. Head notably depressed, its depth directly behind eye 2.4
to 2.5 in its length. Body transversely banded.
subgenus Aruma (p. 35).
h. Dorsal and anal rays 13 and 12, respectively. Body moderately
stout, depth 20%, least depth of caudal peduncle 12% of standard
length. Six white cross bands sharply defined (statement from
original description, not now well marked on type, the only
specimen studied)
Gobiosoma (Aruma) histrio (p. 36).
hh. Dorsal and anal rays 12 and 11, respectively. Body slender,
greatest depth 16.5%, least depth of caudal peduncle 10% of
standard length. Cross bars yellowish, not sharply differentiated
(one specimen studied) . . Gobiosoma (Aruma) occidentale (p. 37).
cc. Two ctenoid scales present on caudal fin, one near the upper posterior
corner of the caudal peduncle and one near the lower. Tongue entire.
Anterior spine of first dorsal not prolonged. Body transversely banded.
1. Frenum extending backward from lower lip to chin (the frenum often
indistinct in preserved specimens) not bilobed.
subgenus Dilepidion (p. 39).
j. Ventral disk not reaching origin of anal, its length 1.2 to 1.5 in distance
from its base to origin of anal (relatively longer in young fish).
Dark interspaces on body not uniformly pigmented and wider
than lighter bars. Anal rays modally 11, varying 10 to 12.
Gobiosoma (Dilepidion) ginsburgi (p. 39).
jj. Ventral disk reaching to origin of anal. Darker interspaces rather
uniformly pigmented and subequal in width to lighter bars. Anal
rays 10 (in single specimen known).
Gobiosoma (Dilepidion) longipala (p. 42).
II. Mental frenum bilobed forming two barbule-like flaps.
Gobiosoma (Gerhardinus) nudum (p. 46).
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subgenus Elacatinus

Elacatinus Jordan, Bull. U. S. Bur. Fish., 22: 542, 1904.
Genotype: Gobiosoma oceanops (Jordan) = Elacatinus oceanops Jordan, by
original designation and by monotypy.
DEFINITION: No scales on caudal. Outer teeth of lower jaw not enlarged.
Mouth distinctly inferior in one species, inferior to subterminal in another.
Tongue not cleft. Anterior spine of first dorsal not prolonged. Mental
frenum not bilobed. Color pattern longitudinally banded. A tendency
shown towards an increased number of anal rays, equalling that of second dorsal,
in a considerable percentage of individuals. altho not in the majority.
This is probably the most aberrant subgenus of Gobiosoma and should perhaps
be treated as a distinct genus. However, no satisfactory structural characters
were discovered which would seem adequate for generic separation. Elacatinus
was originally proposed as a genus differing from Gobiosoma chiefly by its
decidedly inferior mouth. This character is quite striking in oceanops, the
genotype, and seems adequate for generic distinction when that species alone
is considered; but horsti which is evidently most closely related to oceanops,
forIllS a transition in that respect between Elacatinus and typical Gobiosoma.
The position of the mouth in horsti is quite variable being nearly terminal in
some specimens and inferior or almost inferior in others. What seems to be a
more fundamental difference distinguishing Elacatinus from the other species
of Gobiosoma is the dentition, none of the outer teeth of the lower jaw being
enlarged; but the difference in dentition does not seem sufficient for generic
distinction in view of the diversity of that character with the species. The
difference in the position of the mouth and the dentition are probably not of
more phyllogenetic importance than the presence of two scales on the caudal,
the cleft tongue, the bilobed frenum, or the filamentous first dorsal spine of the
male. The tendency toward an increased number of anal rays, equalling that
of the second dorsal, is striking in this subgenus, and is probably an important
indicator of phyllogenetic divergence; but while this tendency is pronounced, the
character is not shown by a majority of individuals, only 14 specimens out of
43 horsti having an equal number of rays in the anal and second dorsal; and,
moreover, Dilepidion is intermediate in this respect between Gobiosoma and
Elacatinus. The longitudinally banded color pattern is unique, but this again
is hardly sufficient for generic distinction. A rudiment of this color pattern is
shown by the rather short broad band extending backward from the eye in
multifasciatum.
In consequence of the lack of sufficiently divergent characters, Elacatinus is
reduced to subgeneric rank. The two species, horsti and oceanops agree closely
in the position of the mouth, the dentition, in showing a tendency to having an
increased number of anal rays, and in the peculiar color pattern. They are
evidently closely related and are here placed in the same subgenus.
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Gobiosoma oceanops
Elacatinus oceanops Jordan, Bull. U. S. Bur. Fish. 22: 542, pI. 2, f. 3, 1904
(Garden Key, Fla.).
DIAGNOSIS: No scales on caudal. Outer teeth of upper jaw of moderate
and nearly uniform size, none conspicuously larger than adjacent teeth in row;
closely approximated, not spaced. Teeth in band in lower jaw, rather small
but larger than in horsti; those in outer row not particularly enlarged, a few
moderate caninoids in inner row. Tongue without cleft, with a slight broad
emargination. Mental frenum not bilobed. First dorsal spine not filamentous.
Mouth distinctly inferior, shark-like. D.7-13. A. 13. Ventral disk medium,
1.6 in distance from its base to origin of anal, 18% of standard length. Depth
moderate, 21%; least depth of caudal peduncle 14%; head 28% of standard
length. Head moderately depressed, its depth directly behind eye 2 in its
length, 14% of standard length. Anterior nostril in a very short tubule;
posterior nostril with a raised edge. Barbule in front of eye reduced to a mere
pimple. A broad whitish band from eye to caudal, a little over the median
line, continued to snout and becoming narrower in front of eye; back above
white band dark brown, the color of the back continued as a somewhat curved,
narrow band on caudal fin; a similar dark brown and wider band below the
white band, the inferior brown band continued on lower half of caudal fin, its
lower boundary merging imperceptibly with the lighter color of the underside
of the fish.
SIZE: The largest specimen recorded in the original description is 2 inches
(50 mm.).
GEOGRAPHICAL DISTRIBUTION: This species is known from 5 specimens obtained at Garden Key, Fla. The above account is based on one of the paratypes, a male, 33 mm. in total length. There appears to be no other records.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: This species is most closely
related to horsti, agreeing with it in the color pattern, the number of fin rays and
the dentition of the lower jaw. It differs from horsti in its more slender body,
in having the outer teeth of the upper jaw subequal and closely approximated,
and in the longitudinal white band being broader. The position of the mouth
which is distinctly inferior and shark-like in oceanops varies in horsti from inferior to subterminal, but it is never placed as far back as in the present species.

Gobiosoma horsti
Gobiosoma bosci Hilgendorf, Sitzber. Naturf. Freunde Berlin, 1889: 51 (Haiti.
This record may possibly refer to horsti which is the only naked goby now
known from Haiti. It is very doubtful whether it is based on specimens of
the true bosci).
Gobiosoma horsti Metzlaar, Bijdr. Dierk. Amsterdam, 22: 139, fig., 1922
(Curat;ao).
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Gobiosoma horsti Beebe and Tee-Van, Zoologica 10: 224, fig., 1928 (Haiti).
Gobiosoma chanc~ Beebe and Hollister, Zoologica 12: 87, f. 17, 1933. (St.
George Bay, Granada, B. W. 1.).
DIAGNOSIS: Entirely scaleless, no scales on caudal fin as well as on body and
caudal peduncle. Villiform teeth in a band in each jaw, broad at the symphysis,
tapering off laterally; outer row of upper jaw enlarged, the enlarged teeth rather
widely spaced, some caninoids (usually 1 to 3) in outer row, on side, conspicuously larger than those at symphysis; lower jaw with siInilar caninoids on the
side, somewhat larger than those of upper jaw, occupying a position posterior to
band of villiform teeth; outer row of lower jaw not enlarged. Tongue entire.
Mental frenum not bilobed. Anterior spine of first dorsal not filamentous.
Position of mouth variable, nearly terminal in some specimens to inferior in
others; lower jaw distinctly included. First dorsal nearly always with 7
flexible spines (42 specimens), infrequently 8 (in 1). Second dorsal modally
with 12 rays, commonly also 13, infrequently 11. Anal rays 11 or 12, the
frequency of occurrence of these two counts being nearly the same; the anal
with one ray less than the dorsal in most individuals, quite often the same
number in both fins (in 14 specimens out of 43 counted). Ventral medium 19
to 23% of standard length, 1.2 to 1.4 in distance from its origin to origin of
anal (measured to tip of median rays which are somewhat filamentous). Body
of medium depth; greatest depth 20 to 25%, least depth of caudal peduncle 12
to 15% of standard length. Depth of head directly behind eyes usually about
equal to its width at same point, sometimes somewhat deeper than wide; the
depth of head 1.4 to 1.6 in its length, 16.5 to 19% of standard length. Length
of head 25 to 28%. Maxillary attaining to a vertical thru hind margin of eye
or a little beyond, its length 11 to 13% of standard length. (The extension
of the posterior end of the maxillary and the proportional measurements given
above refer to 10 specimens, 36 to 59 mm. in total length.) Anterior nostril
in a very short tubule, posterior nostril with its edge somewhat raised; usually
no indication of a barbule in front of eye, sometimes a pimple present in position
occupied by barbule in related species. No cross bars. A characteristic
longitudinal whitish band, usually with a dark streak along its middle, under
the dorsal profile, from eye to base of caudal, sometimes more or less incomplete.
In life the white band is either blue (according to Beebe and Tee-Van) or yellow
(according to Beebe and Hollister). Upper half brownish, lower half lighter;
boundary between contrasting upper and lower colors usually sharply defined,
sometimes colors above and below imperceptibly merging; a median row of
small brown spots sometimes present at boundary of contrasting colors; a dark
rather diffuse blotch at base of caudal, frequently continued more or less on
caudal fin as on irregular dark band.
COLOR CHANGE: The following changes in color pattern take place with age
(based on preserved specimens). In very small specimens, those of about 15
mm. total length, there is a broad, dark, longitudinal median band from the

.J

" I.

Bulletin of the Bingham Oceanographic Collection

24

[IV: 5

eye to the caudal fin, extending more or less on the latter as an elongate dark
spot; and a fine dark longitudinal streak under the dorsal profile from the eye
to the base of the caudal. As the fish increase in size, the upper half above the
median band gradually becomes pigmented, except along the upper and lower
edges of the fine dark streak under the dorsal profile, as described above, where
the pigment is quite sparse, presenting the gross appearance of two whitish
streaks, above and below the fine dark streak. The central dark streak gradually disappears or becomes faint, giving the impression to the naked eye of a
solid white band, but the darker core of the white band is plainly evident in
most specimens on close examination.
CORRELATION BETWEEN THE NUMBER OF RAys IN THE VERTICAL FINS: The
following table shows the correlation between the dorsal and anal rays. Note
the pronounced tendency shown by this species of having the same number of
rays in both vertical fins. Compare with bosci, robustum, and ginsburgi and
note that Elacatinus shows the opposite extreme to Gobiosoma in this respect,
while Dilepidion is intermediate.
Dorsal rays

Anal rays
11

12

11

12

13

2

15
12

11

3

SIZE: The largest specimen examined, a male, measured 59 mm. in total
length, 46 =. without the caudal fin. The largest female is 55 mm.
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: As shown by the
above references, this species is now known from three West Indian Islands,
namely, Curat;ao, Haiti, and Granada. The above account is based on 44
specimens collected by Beebe and Tee-Van at Port-au-Prince, Haiti.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The present species is evidently quite closely related to oceanops. The two have essentially the same
dentition and the longitudinally banded color pattern; and the mouth in horsti
is often rather inferior, although never placed as far back of the tip of the snout
as in oceanops. It may be distinguished from the latter by the white band not
being as wide, by the outer teeth of upper jaw being unequal, as well as by the
position of the mouth. As compared with all other known species of Gobiosoma,
horsti is easily recognized by its distinctive color.
SEX RATIO: The 44 specimens studied were sexed by the difference in structure
of the anal papilla as described below (p. 48). In 4 specimens, 15 to 28 mm.,
the anal papilla was such that the sex could not be determined with certainty.
The rest consisted of 16 females 28 to 55 =., and 24 males 34 to 59 mm. in
total length. The males thus outnumber the females in this species also, but
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the difference in their numbers is not as great as in the other species which
were sexed (compare with p. 48).
SYNONYMY: A new name, G. ehaneei, based on a single specimen of what
appears to be the present species was lately introduced by Beebe and Hollister
as indicated in the synonymy. According to the authors ehaneei differs from
hoTsti in lacking scales on the caudal peduncle, in having the origins of the dorsal
fins more posterior in position and in the light colored band being shorter, not
extending to the caudal, and yellow instead of blue. These differences evidently
do not hold. Assuming that the specimens from Haiti, which were determined
by Beebe and Tee-Van as hOTsti and on which the above account is based, to have
been correctly identified-and there is nothing in the original description of
hOTsti which would indicate otherwise-the account by Beebe and Hollister
may now be compared with hOTsti. The Haitian specimens do not have any
scales, neither on the caudal peduncle nor on the caudal fin. Consequently,
ehaneei can not be separated from hOTsti on that basis. In the original description, also, Metzlaar states, "no scales discernible anywhere." The other
supposed difference, the position of the dorsal fins, is apparent only when a
specimen is compared with the outline figure published by Metzlaar which is
obviously erroneous in respect to the position of the dorsals. As a matter of
fact, the origin of the first dorsal is on a point behind a vertical through the
base of the pectoral and that of the second dorsal more or less in front of the
anus, in all the species, these characters being generic. This leaves only the
shorter white band of the type specimen of ehaneei to be considered. This
difference is no doubt due to individual variability, the 44 specimens examined
showing a considerable amount of variation in the extent and intensity of
development of the white band. The yellow color of the band in life, instead of
being blue, is not impressive, considering the changeability of shades of color
to which tropical fishes are subject. One important difference not especially
pointed out by the authors, is found in the anal count which is stated to be 10
in the type of ehaneei, while in 43 specimens from Haiti the rays are 11 or 12;
but this difference is not dependable when taken by itself. The color pattern
and the shape of the type of ehaneei is quite typical of hOTsti as shown by a
comparison of the specimens from Haiti with the figure of ehaneei.
As far as may be judged by the published account of hOTsti, the specimens
from Haiti on which the above account is based are examples of that species.
Should a comparison with the types of hOl'sti prove otherwise, the above account
as well as that of Beebe and Tee-Van, both refer to ehaneei. However, in view
of the distinctive character of the species and its apparent abundance, it is
not advisable to use two names for what appears to be the same species, unless
convincing evidence for such action is adduced.

Nes, new subgenus
GENOTYPE: Gobiosoma longum Nichols.
DEFINITION: This subgenus differs from typical Gobiosoma in that the first
dorsal spine of the male is filamentous being prolonged much beyond the end of
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the following spines. In the related genus Garmannia this character is a
constant feature of the species, and it is evidently of as much importance in
indicating phyllogenetic lines of development, among the species under consideration, as the cleft tongue, the bilobed frenum or even the presence of two
scales on the caudal. The other subgenera of Gobiosoma do not show this
character. The genotype further differs from typical Gobiosoma in the color
pattern being spotted, faintly, instead of being cross-barred.

Gobiosoma longum
Gobiosoma longum Nichols, Bull. Arner. Mus. Nat. Rist. 33: 143, 1914 (Florida
Keys, near Key West).
Gobiosoma longum Metzlaar, Rap. Kolonie Curac;ao, p. 139, 1919 (Aruba Island).
Gobiasoma [sic] longum Grant, Copeia, 163: 45, 1927 (Another record of the
type specimen, taken near Key West, thrown up by a snapper, "Neomaenus
ambiguous," after capture).
Gobiosoma longum Beebe and Tee-Van, Zoologica, 13: 120, 1932 (Bermuda).
DIAGNOSIS (based on two specimens): No scales on caudal. Outer row of
teeth moderately enlarged in both jaws. Tongue entire. Mental frenum not
bilobed. First dorsal with 7 flexible spines, the first spine filamentous, extending
beyond the following spines, reaching origin of second dorsal when extended
along back. Second dorsal with 13 or 14 rays. Anal with 12 or 13 rays.
Ventral disk markedly short, 12.7 to 14.9% of standard length, 1.8 to 2.2 times
in distance from its base to origin of anal. Body conspicuously long and slender,
greatest depth 11.9 to 14.9%; least depth of caudal peduncle 6.6 to 7.7% of
standard length. Read moderately depressed, its depth directly behind eye
1.9 to 2.2 in its length, 9.9 to 11.4% of standard length. Anterior nostril in a
short tubule; posterior nostril with a somewhat raised rim. Barbule in front of
eye not evident. Nearly colorless, upper part with faint spots, more marked
anteriorly and on top of head; ventral disk dusky; caudal rather faintly crossbarred. Mr. John Tee-Van has kindly supplied the following color notes of
the specimen taken in Bermuda by Beebe and Tee-Van. "Color in life: grayish
white with small irregular dull orange spots on the body and on the fins, those
on the caudal fin in the form of somewhat irregular vertical narrow bands."
Other pertinent characters as shown by the two specimens are as follows.
Caudal peduncle markedly long, 15.7 to 16.9% of standard length, when measured on midline from a point below end of dorsal to base of caudal. Maxillary
reaching a vertical thru, or slightly past, posterior margin of eye. Read
21.3 to 21.5%, eye 4.9 to 5.1%, maxillary 9.8 to 10% of standard length. (The
type specimen is partly shriveled, and the above measurements may not be
entirely accurate.)
SIZE: This is the largest known species of Gobiosoma. The specimen from
Bermuda is 105 rom. long, 84 rom. in standard length.
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GEOGRAPffiCAL DISTRIBUTION AND MATERIAL STUDIED: The species is
now known from but three specimens, from the following three localities,
namely, near Key West, the type locality, Bermuda, and Aruba Island. The
above account is based on the two specimens from the first named localities,
DISTINCTIVE CHARACTERS AND RELATIONSHIP: This species is unique among
its congeners by its strikingly long and slender body and caudal peduncle, and
the comparatively long, filamentous first dorsal spine, Its large size will
readily distinguish adult specimens, In its short ventral disk and the comparatively numerous fin rays it stands nearest to bosci, the two species evidently
intergrading in those characters, The color pattern differs from the members
of the typical subgenus in that the body is faintly spotted instead of being crossbarred; while the caudal fin is cross-barred instead of being uniformly pigmented,
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Gobiosoma Girard, Pr, Ac. Nat, Sc, Philadelphia, p. 169, 1858.
GENOTYPE: Gobiosoma bosci Lacepede = Gobiosoma molestum Girard by
subsequent designation (and by monotypy, all the specific names cited in
original description being synonyms).
Gobiosoma Bleeker, Arch. Neerland, Sc. Nat, 9: 310, 1874. (Esq. Gob, p. 22;
Gobiosoma molestum Girard designated as genotype.)
Gobiosoma Jordan and Gilbert, Bull, U. S. Nat, Mus. 16: 638, 1882. (Gobius
alepidotus Bloch and Schneider designated as genotype.)
DEFINITION: No scales on caudal. Outer row of teeth enlarged in both jaws.
Tongue entire. Mental frenum not bilobed. First dorsal ray not filamentous .
Mouth terminal or nearly terminal. Typical color pattern of body transversely
cross-barred.
Gobiosoma multifasciatum
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Gobius lineatus Poey (a homonym of Gobius lineatus Jenyns, 1842), Memorias
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231 and 238 (Ichthyol. Beit. 5: 183 and 190) 1876 (St. Thomas; Barbados
and Bartholomew, Lesser Antilles).
Gobiosoma multifasciatum Eigenmann and Eigenmann, Pl'. California Ac. Sc,
(2) 1: 73, 1888 (St. Thomas).
Gobiosoma multifasciatum Jordan and Evermann, Bull. U. S. Nat. Mus. 47 (3):
2260,1898,
Gobiosoma viridistriatum Silvester, Pap. Dep. Mar, BioI. Carnegie Inst. Washington 12: 24, pI. 3, fig, 3, 1918 (Puerto Rico),
Gobiosoma multifasciatum Fowler, Pro Ac, Nat. Sc. Philadelphia 80: 466, 1928
(Puerto Rico).
Gobiosoma viridistriatum Fowler, I. c., 83: 401,1931 (compared with G, macrodon)
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Rist. Nat. Cuba, 2: 424, 1861 (Cuba),

Gobiosoma multifasciatum Steindachner, Sitzber, k. k. Ak. Wiss. Wien 74 (abt. 1):

0"'

28

Bulletin of the Bingham Oceanographic Collection

[IV: 5

DIAGNOSIS (based on small specimens only): No scales on caudal. Outer
row of teeth enlarged in lower as well as in upper jaw. Tongue not cleft.
Mental frenum not bilobed. (First dorsal spine of a male 22 mm. long, not
filamentous; but Silvester's figure shows the first spine slightly filamentous in a
specimen of about the same size.) First dorsal with 7 flexible spines (5 specimens). Second dorsal rays 11 (in 2 specimens) or 12 (in 3). Anal rays 10 (in 5).
Ventral disk rather short 18.3% of standard length, 1.6 times in distance from its
origin to origin of anal. Depth medium, 21%; depth of caudal peduncle
11.7% of standard length. Head moderately depressed, its depth directly
behind eye 1.9 in its length, 18% of standard length. Anterior nostril with its
rim slightly raised. Barbule in front of eye not evident. Body with 19 to 24,
sharply defined, narrow, light cross bars, more crowded posteriorly; the bars
separated by uniformly pigmented wider interspaces; a broad, dark band
extending lengthwise behind eye. According to Poey, Steindachner and
Silvester the dark interspaces are green in life and the band behind the eye is
red.
SIZE: The length given by Poey, 43 mm., appears to be the largest on record.
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: The present species
has been reported from Cuba; Puerto Rico; St. Thomas, Virgin Ids.; Bartholomew and Barbadoes, Lesser Antilles. The specimens recorded under this
name from Cura9ao by Metzlaar and apparently repeated by Koumans probably belong to Garmannia macrodon (see p. 53 for references and p. 55 for
discussion). The above account is based on 5 small specimens, the measurements given being based on a single individual as follows: St. Thomas, Virgin
Ids., 1 specimen, 22 mm. total length, 18 mm. standard length (M. C. Z. 13317,
being the specimen recorded by Eigenmann and Eigenmann). The data for
the other specimens are: Cabanos Bay, Cuba; June 8 to 9, 1914; Bartsch and
Henderson; 4 specimens, 11 to 12 mm. total length (U. S. N. M. 82523). Judging by the records in the literature, this species appears to be not uncommon in
the West Indies.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The number of fin rays in the
present species in nearly like in robustum. It is more slender than either
Tobustum or bosci but not quite as slender as longum. It is readily recognized by
its distinctive color pattern; in the presence of many, sharply defined, narrow
light cross bars it is unlike any other species of its genus.
SYNONYMY: Silvester states that his viridistriatum is different from Steindachner's multifasciatum, but he does not point out the differences. The
original descriptions of both authors are so remarkably alike, that the later
name is placed in synonymy here. More proof than a mere statement is needed
to convince one that the material described by the two authors represent
distinct species. The only significant difference in the two descriptions is that
Steindachner states the number of spines in the first dorsal to be six. However,
considering that all the species of Gobiosoma have seven dorsal spines, with rare
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individual exceptions, this record of six is most likely an error. It should also
be noted that Fowler in 1928 records G. multijasciatum from Puerto Rico based
on the material collected by Silvester and again, in 1931, the same author
evidently recognizes G. viridistriatum as distinct. This would make it seem
probable that after all two species are involved. Nevertheless, if there are in
fact two related species having a similar color pattern, their differences have not
as yet been pointed out, and the necessary material is not available for study to
decide the question.

Gobiosoma robustum
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Gobiosoma alepidotum Jordan and Gilbert (not Bloch and Schneider), Pro U. S.
Nat. Mus. 6: 297, 1882 (Pensacola, Fla.).
Gobiosoma bosci Jordan and Gilbert (not Lacepede, probably based on same
material as preceding record), Bull. U. S. Nat. Mus. 16: 948, 1882.
Gobiosoma molestum Eigenmann and Eigenmann (not Girard), Pro California
Ac. Sc. (2) 1: 72, 1888 (specimen from Bahia reexamined).
Gobiosoma molestum Evermann and Kendall (not Girard), Bull. U. S. Fish.
Comm. 12: 118, 1894 (Corpus Christi, Texas).
Gobiosoma bosci Evermann and Bean (not Lacepede), Rep. U. S. Comm. Fish.,
1896: 247,1898 (Indian River at Cocoa, Fla.).
Gobiosoma robustum Ginsburg, Pro U. S. Nat. Mus. 82 (20): 15, 1933.
. DIAGNOSIS: No scales on caudal. Outer row of teeth enlarged in lower as well
as in upper jaw. Tongue entire. Mental frenum not bilobed. First dorsal
nearly always with 7 flexible spines (in 20 specimens) infrequently 6 (in 1) or
8 (in 1), the first spine not prolonged. Rays of second dorsal normally 12
(in 25), often 11 (in 10), infrequently 13 (in 1 specimen from Cocoa, on the east
coast of Florida out of 9 studied). Anal rays mostly 10 (in 31), sometimes 11
(in 5). Ventral medium, not reaching origin of anal, modally 1.3 in distance
from its base to origin of anal, varying 1.2 to 1.5; 21 to 23% of standard length in
most specimens, varying 20 to 26%. Typical specimens notably short and
stocky, greatest depth usually 22 to 25% of standard length, varying 22 to 27%.
Least depth of caudal peduncle usually 14 to 15%, varying 13 to 16%. (For the
number of specimens studied in detail and the frequency distributions of these
characters see Tables 1-6.) Depth of head directly behind eyes somewhat
but not much less than its width, 1.7 to 1.9 in its length, 16 to 18% of standard
length (range of 10 specimens 29 to 45 mm. in standard length). Anterior
nostril ending in a short tubule, posterior nostril with its rim slightly raised.
Barbule in front of eye not evident. Body typically cross-barred with about
9 broader darker bands alternated with narrower lighter bars; the alternating
bars and bands not sharply delimited; the dark bands not uniformly pigmented,
mottled with lighter and darker shades; lighter bars usually not altogether
straight, more or less sinuous or oblique, often incomplete; a median lengthwise
row of small brown spots typically present, usually one spot on a band, sometimes
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two. Sometimes nearly uniformly pigmented, the typical color pattern not
being evident, either light all over or quite dark to nearly black. Fins nearly
uniformly dusky, ventral and first dorsal darkest, the latter often blotched
with black.
CORRELATION OF NUMBER OF RAYS IN VERTICAL FINS: The following table
shows that the anal has two rays less than the dorsal in the majority of specimens.
This is true also of bosci and is evidently the typical condition in the subgenus
Gobiosoma (compare with bosci, ginsburgi, and lwrsti).
Dorsal rays

Anal rays
11

12

13

10

9

11

1

22
3

1

SIZE: The largest specimen studied is a male 55.5 mm. in total length, 45
mm. without the caudal (see also p. 51 for Fowler's record of specimens from
Laguna Madre, Tex.).
GEOGRAPHICAL DISTRIBUTION: Specimens have been studied from Indian
River at Cocoa, Cape Sable, Apalachicola, and Pensacola, Florida; Cat Island,
Mississippi; Grand Isle, Louisiana; Corpus Christi, Texas; Bahia, Brazil.
This represents the known and authenticated range of the species at the time
this is written. This is a common species on the Gulf coast. Judging by the
material examined it is perhaps slightly more common than bosci, but the
collections are not extensive enough to definitely judge the relative abundance
of the two.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The present species is notable
for its short chunky body. In this respect it resembles closely G. bosci which
occurs with it through a large part of its range. While the two species are
evidently very closely related and have been confused by nearly all authors,
robustum differs from bosci in having a longer ventral disk and in having the
dorsal and anal rays modally at 12 and 10, respectively, instead of 13 and 11
(see Tables 1, 2, 3, and 6). The two species intergrade to some extent in all
the three chief differentiating characters, but such intergradation is not of a
high degree. Most specimens may be distinguished at a glance by the difference
in color. In robustum the lighter bars usually are not as straight and clear cut
as in bosci; while the broader darker bands are not uniformly pigmented but are
shaded with lighter and darker blotches; but the color differences are often not
reliably distinctive. Specimens of either species are frequently encountered
which are uniformly pigmented, sometimes being nearly black all over. However, when all characters are taken in consideration there is seldom trouble in
placing even individual fish.
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NOMENCLATURE: Although this species is common, it was named only recently.
As stated, the naked gobies of the Gulf Coast have been generally treated as
consisting of one species, with the exception of Kendall and Evermann (see
discussion, pp. 2 to 7). The present comparative study of the species comprising the genus Gobiosoma showed unmistakably that two common species
which may be quite readily differentiated occur together on the Gulf Coast as
discussed above at some length. Most previous authors may be divided into
two categories, 1) those who were of the opinion that all naked gobies of the
east coast consist of one species, to which the oldest name, bosci, was applied,
and 2) those who assumed that there are two species, bosci on the Atlantic
Coast and molestum on the Gulf Coast. The present study showed definitely
that two common species occur on the northern coast of the Gulf of Mexico.
Also, an examination of the type of molestum showed that it was based on a
specimen of bosei (see p. 35). This of course left the other common species
without a valid name, and a preliminary description of the species was published
as indicated in the synonymy. The specific name molestum as heretofore used
by most authors was in fact applied to a composite of two quite distinct species.

Gobiosoma bosci
Gobius bose Lacepede, Hist. Nat. Poisson 2: 555, fig., 1800 (Charleston, S. C.,
from a manuscript by Bose.; as restricted by Hildebrand and Schroeder.)
Gobius alepidotus Bloch and Schneider, Syst. IchthyoI. p. 547, 1801 (Apparently based on Lacepede's account.)
Gobius viridipallidus Mitchil, Trans. Lit. Philos. Soc. New York, 1: 379, pI. 1,
fig. 8, 1815 (New York; as restricted by Cuvier and Valenciennes).
Gobius boseii Cuvier and Valenciennes, Hist. Nat. Poiss. 12: 96 [quarto ed. p.
72], 1837 (the preceding three names first synonymized).
Gobiosoma molestum Girard, Pro Ac. Nat. Sc. Philadelphia, p. 169,1858 (Texas;
type reexamined; based on a specimen of the present species.)
Gobiosoma molestum Girard, U. S. and Mex. Bound. Survey, pt. 2, Ichthyology,
p. 27, pI. 12, fig. 14, 1859 (Texas, based on same specimen as preceding
record).
Gobiosoma molestum Gunther, Cat. Fish. Brit. Mus. 3: 556, 1861 (Texas, after
Girard).
Gobiosoma alepidota UWer and Lugger, Rep. Comm. Fish. Maryland, p. 100,
Jan. 1, 1876 and p. 84, January, 1876 (Worcester County, Maryland.)
Gobiosoma molestum Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 638, 1882
(Texas, after Girard).
Gobiosoma bosci Bean, Bull. U. S. Fish. Comm. 7: 136, 1889 (Somers Point and
Ocean City, N. J.).
Gobiosoma bosci Bean, Rep. Comm. Fish. New York. 19: 249,1890 (Long Island,
New York).
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Gobiosoma bosci Bean, Pro U. S. Nat. Mus. 14: 86, 1892 (Cape Charles, Va.).
Gobiosoma bosci Evermann and Kendall, Bull. U. S. Fish. Comm. 12: 118,
1894 (Galveston and Corpus Christi, Tex.).
Gobiosoma bosci Smith and Bean (in part), Bull. U. S. Fish. Comm. 18: 187,
1898 (Potomac River at GUllston Wharf, Va.).
Gobiosoma bosci Evermann, Rep. U. S. Comm. Fish. 1898: 310, 1899 (Baldwin
Lodge, Miss.).
Gobiosoma bosci Bean, 52 Ann. Rep. New York State Mus., 1898, vol. 1, p.
r109, 1900 (Long Island, many localities, some of the specimens reexamined).
Gobiosoma bosci Jordan and Dickerson, Pro U. S. Nat. Mus. 34: 21, 1908 (Tampico, Mexico).
Gobiosoma bosci Hildebrand and Schroeder, Bull. U. S. Bur. Fish., 43 (1): 323,
fig. 194, 1928 (Chesapeake Bay, many localities).
DIAGNOSIS: No scales on caudal. Outer row of teeth enlarged in lower as
well as in upper jaw. Tongue entire. Mental frenum not bilobed. Mouth
low but terminal, both jaws equal in front. First dorsal spine not filamentous.
Number of spines in first dorsal nearly always 7 (in 22), sometimes 8 (in 2).
Rays in second dorsal nearly always 13, infrequently 12 or 14, anal rays nearly
always 11, infrequently 10 or 12. Ventral conspicuously short, its length
usually 1.7 or 1.8 in the distance from its origin to origin of anal, varying 1.6
to 2.0; modally 19% of standard length, varying 17 to 20%. Body rather
short and stocky, the greatest depth modally 23%. Least depth of caudal
peduncle usually 13 to 15% of body length, varying 12 to 16% (for the number
of specimens studied in detail and the frequency distributions see Tables 1-6).
Depth of head 2.0 to 2.2 times in its length, 14 to 16% of standard length (range
of 15 specimens measured, 30 to 43 mm. in standard length). Anterior nostril
in a very short tubule, usually shorter than in robustum; posterior nostril usually
with a somewhat raised edge; barbule in front of eye usually perceptible, but
reduced to a mere pimple. Body with about 9 whitish cross bars, typically
straight and clear-cut, narrow streaks; the broad brown interspaces unifonnly
pigmented; the median row of small brown spots usually not prominent, often
quite faint and sometimes absent, especially in larger examples. Sometimes nearly
uniformly pigmented, either light colored or very dark all over to nearly black.
CORRELATION OF NUMBER OF RAYS IN VERTICAL FINS: The following table
shows the typical condition in the subgenus Gobiosoma, the anal having 2 rays
less than the dorsal in the majority of specimens, often 1 or 3 less. This typical
correlation is even more pronounced than in robustum.
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Dorsal rays
Anal rays

12
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13

4

29
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SIZE: The largest specimen examined, a male, from Savannah Harbor, Ga.,
is 64 mm. in total length, 53 mm. to base of caudal. In more than 300 other
specimens examined the length was 60 mm. or less. The largest female examined is but 47 mm. in total length, the females evidently not attaining to the
maximum size of the males, this being probably true of all the species of this
genus (see p. 49 for further discussion of the relative maximum size of the sexes).
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: Over 300 specimens
in all were examined from the following localities: Fire Island, Swan River,
Hoyles Point, and Blue Point Cove, Long Island; Somers Point, New Jersey;
Chesapeake Bay, many localities in Maryland and Virginia; Gallants Point,
Beaufort, North Carolina; Savannah Harbor Georgia; Baldwin Lodge, Grand
Plains Bayou, and Cat Island, Mississippi; Grand Isle, and Morgan City,
Louisiana; Matagorda Bay and various localities in the vicinity of Corpus
Christi, Texas; Tampico, Mexico. The authenticated range of bosci is therefore Long Island, New York to Tampico, Mexico. Records of this species
north of Long Island appear doubtful and should be verified. The three lots
of Gobiosoma in the collection of the U. S. National Museum, which were taken
north of Long Island, are all ginsburgi (see p. 40). Likewise, the record of
"bosci" from Haiti by Hilgendorf (see p. 22), appears quite doubtful, according
to the present study. This species is abundant in Chesapeake Bay and appears
to be quite common on the coasts of New Jersey and Long Island. It was found
to be common on the coasts of Mississippi, Louisiana, and Texas.
DISTINCTIVE CHARACTER~ AND RELATIONSHIP: The present species is most
closely related to Tobustum, differing from the latter in the more numerous fin
rays, the shorter ventral disk, and the color pattern, as pointed out above
(p. 30). The majority of specimens may be distinguished from robustum
with ease by the typical color pattern; the straight, narrow, clear-cut, whitish
cross-streaks, and the uniformly pigmented, wide, darker interspaces. The
two species occur together and are common through the southern part of the
range of bosci. While the present extensive comparative study has definitely
proven their distinctness, they are so similar in general appearance that they
have been confused by nearly all previous writers. On the Atlantic Coast,
north of Florida to Long Island, the range of bosci overlaps that of ginsburgi;
and, likewise, both are common there, are similar in appearance, and have been
generally confused. However, bosci may be readily distinguished by the
absence of two scales on the caudal, while such scales are constantly present in
ginsbuTgi.
NOMENCLATURE AND SYNONYMY: The application of the name bosci to the
present species may be open to question. The type locality of bosci is South
Carolina; but two distinct species, one having two scales on the caudal and one
lacking such scales, are now definitely shown to occur on the coast of that state.
The color and the given number of dorsal rays, fourteen in the original account,
apply more to the present species; but the description is inadequate to be deci-

,I"

0"

UV:i

BarllJr,G!,
.han:ll1 'I
~ f ~u.

'ttaining~~
~
~cith1~

-!is

~[~:
~fjJ ~1"7l

,

:c,

!D [f..~di!

~bT

!!.!l'th

~

, riil QI.!,
Ifj~1

ard 0!11v.t1
Ii;h3J hi frJ
lily pniil!1

eWtilo iii

1933]

A Revision of the Genus Gobiosoma (Family Gobiidae)

35

sive. The restriction of the name bosci to the present species was established
by Hildebrand and Schroeder (1928) who first correctly distinguished the same
two species while working with specimens from Chesapeake Bay. In the absence of any data showing the contrary, the restriction proposed by these
authors is here adopted. Also, in view of the fact that the present species is
more common, at least in collections obtained by the usual methods, and occurs
in more accessible, shallow water, than the one having the two scales, the
probabilities are in favor of the assumption that bosci was based on specimens of
the present species. Of course, should the original material be found to exist
and to be composed wholly of the species having two scales on the caudal, then
the name bosci will have to be applied to that species designated as ginsburgi
in this paper; while the present species will take the name of molestum. On the
other hand, should the original material be found to include both species, the
restriction as made by Hildebrand and Schroeder will have to stand.
The type of molestum which is still in existence in the National Museum has
been reexamined. It is in bad condition and consequently not all the pertinent
specific characters can be studied. The dorsal has at least 13 rays, possibly 14.
The anal rays are less easily determinable but they evidently number 11.
These numbers show that the specimen is an example of the present species.
Girard's statement, "ventrals quite small.
." would also indicate that
he had an example of bosci before him. The markedly short, almost circular,
ventral disk of this species is likely to impress the eye particularly, while the
disk in the preceding species is of the usual shape and form and is not apt to
draw special attention. Furthermore, the figure also shows the short ventral
typical of bosci. The type specimen has only a small stump left of the ventral
.disk and its original length is not evident now.
In reducing the name molestum to the synonymy of bosci, it is interesting to
point out that not only is this necessary for the reasons stated, but it also happens
to be a desirable course to follow. That name as generally used was really
applied to a composite of two species. It, therefore, seems to be a fortunate
coincidence that the sole specimen on which molestum was based, happens to be
an example of a previously established species. The necessary suppression of
a name thus used for a composite of two distinct species, will clear away some of
the resulting confusion.
SPAWNING: A lot of fish collected in the lower end of Rappahannock River,
Va., July 23 to August 1, 1921, is entirely mature and about to spawn. For
data regarding the sex ratio see below (p. 48).
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Aruma Ginsburg, Pro U. S. Nat. Mus. 82 (20): 16, 1933.
GENOTYPE: Gobiosoma occidentale Ginsburg, by original designation.
DEFINITION: This subgenus differs from the typical subgenus as well as the
other subgenera, chiefly in having a deeply cleft tongue. The two species
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comprising this subgenus also have a small but plainly evident barbule in front
of the eye, while in the other subgenera the barbule is either absent or reduced;
the barbule in Gerhardinus approaching in size that of Aruma. Read notably
depressed. No scales on caudal. Outer row of teeth enlarged in both jaws.
Mental frenum not bilobed. Mouth terminal. Aruma contains two known
species, occidentale and histrio.

Gobiosoma histrio
Gobiosoma histrio Jordan, Pro U. S. Nat. Mus. 7: 260,1884 (Guaymas, Mexico).
Gobiosoma histrio Jordan and Eigenmann, Pro U. S. Nat. Mus. 9: 508,1886.
Gobiosoma histrio Evermann and Jenkins, Pro U. S. Nat. Mus. 14: 162, 1892
(Guaymas, Mexico).
Gobiosoma histrio Jordan and Evermann, Bull. U. S. Nat. Mus. 47 (3): 2258,
1898.
Gobiosoma histrio Pellegrin, Bull. Mus. Rist. Nat. Paris 7: 162, 1901 (Gulf of
California).
Gobiosoma histrio Osburn and Nichols, Bull. Amer. Mus. Nat. Rist. 35: 175,
1916 (San Francisquito Bay, Gulf of California).
Gobiosoma histrio Wales, Copeia 1932: 168 (Bahia de Conception, Lower
California) .
DIAGNOSIS: No scales on caudal. Outer row of teeth in both jaws enlarged.
Tongue deeply cleft. Mental frenum not bilobed. Mouth terminal. (Anterior dorsal spine broken in only specimen examined). D 7-13. A 12.
Body moderately elongate, 20%; least depth of caudal peduncle 12%; head
30%; maxillary 12.6%; snout 7.7%; eye 5.9% of standard length. Read
markedly depressed, its depth directly behind eye 2.4 in its length, 12.3% of
standard length. Small barbule in front of eye, at inner edge of upper lip,
apparently present (skin of specimen studied partly destroyed and consequently
presence of barbule not altogether certain; for same reason nostrils can not be
described). Color now faded, but traces of light bars still perceptible when
kept under water. In the original account the color is described as "blackish,
with six white cross-bands sharply defined."
SIZE: The type which is also the largest known specimen is 48 rom. long, 40.5
rom. in standard length.
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: According to the
records in the literature, histrio is now known from 3 localities in the Gulf of
California, namely, Guamas, the type locality, Bahia de Conception, and San
Francisquito Bay; and one record by Pellegrin from that body of water without
any more definite locality. The records are, of course, as given by the various
authors, not having examined the material on which these records are based.
The above account is based on the type specimen only.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The present species may be
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distinguished from all other known species of Gobiosoma, except occidentale,
by its deeply cleft tongue. In this character it agrees with and is closely
related to occidentale differing from the latter in having one more ray in the
second dorsal and anal, a deeper body, and perhaps also in color pattern.
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Gobiosoma occidentale
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Gobiosoma occidentale Ginsburg, Pro U. S. Nat. Mus. 82 (20): 16, 1933 (La Paz,
Mexico).
DIAGNOSIS: No scales on caudal. Outer row of teeth enlarged in lower jaw
as well as in upper. Tongue with a rather broad emargination in front, continued into an abrupt narrow cleft at midline. Mental frenum not bilobed.
(Anterior dorsal spine of male not known). Mouth terminal, lower jaw
somewhat projecting. D. 7-12. A. 11. Ventral disk rather short, 1.8 times
in distance from its base to origin of anal, 18.4% of standard length. Body
markedly slender, greatest depth 16.5 %, least depth of caudal peduncle 10.2%
of standard length. Head notably depressed, its depth directly behind eye
2.5 in its length, 11.8% of standard length. Maxillary about reaching a
vertical through posterior margin of eye, 13%; head 29%; snout 7.7%; eye
6.9% of standard length. Barbule in front of eye, at inner edge of upper lip,
small but very distinct. Anterior nostril in a short tubule; posterior nostril with
a raised rim, the rim in front being continued into an expanded tiny flap fitting
over opening of nostril when bent over. Lighter cross bars on body distinct
but not sharply differentiated from the darker interspaces.
SIZE: Total length of single known specimen 44 mm., 36.5 mm. in standard
length.
GEOGRAPHICAL DISTRIBUTION: La Paz Harbor, Mexico; the present account
being based on the single type specimen collected there by the Albatross, March
12,1889.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The present species is closely
related to histrio, but it apparently differs in having fewer fin rays, a more
slender body, and a somewhat distinctive color pattern. As far as may be
judged from the two specimens examined, one of each species, and bearing in
mind the nature and variability of the characters which distinguish the species
in Gobiosoma as worked out above for those species for which abundant material
is available, it seems evident that the present species is distinct from histrio.
However, it is also evident that a true picture of their divergence remains to be
elaborated with more extensive material. In this connection, it is interesting
to note that Pellegrin (Bull. Mus. Hist. Nat. Paris, t. 7, p. 162, 1901), among
other species of Gobiosoma or related genera, records also G. molestum and G.
histrio from the Gulf of California. While this author gives no description of
his material, and the application of the name is certainly wrong in regard to
molestum, yet his records suggest the presence there of two closely related
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species which possibly correspond to histrio and occidentale. This is, of course,
merely a suggestion and may not be borne out by an examination of the material.
subgenus Dilepidion

Dilepidion Ginsburg, Pro U. S. Nat. Mus. 82 (20): 17, 1933.
GENOTYPE: Gobiosoma ginsburgi Hildebrand and Schroeder by original
designation.
DEFINITION: This subgenus differs from the subgenera Gobiosoma, Nes,
Aruma, and Elacatinus in having two ctenoid scales, and two only, on the caudal
fin, at its base, one above and one below. This character proved to be remarkably constant in many specimens of ginsburgi examined. The scales are
usually firmly adherent; if fallen, their pockets are readily discernible. The
subgenus Gerhardinus also has two scales in the same positions as on the present
subgenus, but Dilepidion differs from it in not having the mental frenum
bilobed. Outer row of teeth in lower jaw enlarged. Tongue not cleft. Anterior spine of first dorsal not prolonged. Mouth terminal. It contains two
species, ginsburgi and longipala.

Gobiosoma ginsburgi
Gobiosoma bosci Smith and Bean (in part), Bull. U. S. Fish. Comm. 18: 187,
1898 (Potomac River at Gunston Wharf, Va.; U. S. N. M. 30251, reexamined).
Gobiosoma ginsburgi Hildebrand and Schroeder, Bull. U. S. Bur. Fish. 43 (1):
324, f. 195, 1928 (Chesapeake Bay, various localities).
The following records probably refer to ginsburgi, that by Moore because of the depth at which the specimens were obtained, ginsburgi being
more of an offshore species than bosci; the other four records because of
the localities at which the specimens were obtained, the present study
throwing a doubt on the occurrence of bosci north of Long Island.
Gobius alepidotus Linsley, Amer. Jr. Sc. Art 47: 65, 1844 (Bridgeport, Conn.).
Gobiosoma bosci Bean, Rep. U. S. Comm. Fish. 1882: 341, 1884 (Woods Hole,
Mass.).
Gobiosoma bosci Moore, Bull. U. S. Fish. Comm. 12: 363, 1894 (Sea Isle City,
N. J., dredged in 3 to 4 fathoms).
Gobiosoma bosci Smith, Bull. U. S. Fish. Comm. 17: 105, 1898 (Quisset Harbor,
Woods Hole, Mass.).
Gobiosoma bosci Kendall, Rep. Comm. Fish. Game Massachusetts. 1910: 150,
1911 (Tisbury Great Pond, Martha's Vineyard, Mass.).
DIAGNOSIS: Two rather strongly ctenoid scales present on base of caudal, the
scale pockets attached to posterior margin of caudal peduncle, one above and one
below. Outer row of teeth in both jaws enlarged. Tongue entire. Mental
frenum not bilobed. Mouth terminal or subinferior, lower jaw usually somewhat included. Anterior spine of first dorsal not filamentous. First dorsal
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with 7 flexible spines (24 specimens counted). Second dorsal normally with
12 rays, infrequently 13. Anal rays modally 11, often 10, infrequently 12.
Length of ventral disk usually 1.3 to 1.5 in distance from its base to origin of
anal, varying 1.2 to 1.5; 21 to 26% of body length. Depth medium, modally
20%, varying 17 to 22% of standard length; depth of caudal peduncle mostly
12 or 13%, varying 11 to 15% (For number of specimens studied in detail and
frequency distributions, see Tables 1-6). Head moderately depressed, its
depth directly behind eye less than its width, 2 to 2.3 in its length, 13 to 14%
of standard length (range of 8 specimens, 31 to 42 mm. in standard length).
Anterior nostril in a short tubule; posterior nostril with raised edge. Barbule
in front of eye very small, almost reduced to mere pimple. Body cross-barred
with alternate lighter and darker bars, the lighter bars narrower than the darker,
the two usually not sharply delimited, not entirely straight; a median row of
dark brown spots usually strongly marked.
CORRELATION OF NUMBER OF RAYS IN VERTICAL FINS: In the following table
note that the bulk of specimens fall in a group having but one ray less in the anal
than in the dorsal. In this respect then, Dilepidion is, on the average, somewhat
intermediate between Gobiosoma and Elacatinus.
Dorsal rays
Anal rays

13

12

10

7

11

28

4
1

12

.\'.\1

~l

SIZE: Largest specimen examined, a male from Chesapeake Bay, is 52 mm. in
total and 42 mm. in standard length.
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: In addition to the
original material from Chesapeake Bay, specimens were also studied from
Wareham River, Mass. (U. S. N. M. 58900); Woods Hole, Mass. (U. S. N. M.
44135 and 83508); Sewells Point, N. J. (Bureau of Fisheries Coll.); Skull Creek,
S. C. (U. S. N. M. 59042); Charleston Harbor, S. C. (U. S. N. M. 59016);
May River, S. C. (U. S. N. M. 59089). The authenticated range of the species
as now established, is therefore Wareham River, Mass., to May River, South
Carolina, but it is possible that it extends to southern Florida as noted in the
next paragraph. The northern limit of its range is evidently farther than that
of any other species of Gobiosoma, there being no authenticated records of bosci
north of Long Island (see p. 34). The species is quite common in Chesapeake
Bay, altho not as abundant as bosci, at least in shallow water. It also appears
to be fairly common at Woods Hole, Mass., and I am informed by Dr. Samuel
F. Hildebrand that it is fairly common at Beaufort, N. C. As compared with
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bosci the present species has a different distribution with respect to depth,
ranging to deeper water. While ginsburgi may be taken with a drag seine along
the shore, it is also taken with the trawl in deeper water, and is possibly more
common at short distances offshore. On the other hand, bosci is taken only in
shallow water along the shore.
The American Museum of Natural History has a small specimen (No. 5098),
taken off Marco, Florida, Feb. 17, Tekla Expedition, which possibly belongs
to the present species. The standard length of this specimen is 21 mm. (caudal
broken); one scale present on base of caudal, with the pockets of two others
evident, that is counting both sides together, the fourth pocket probably torn;
D. 12, A. 10; ventrals 1.2 in the distance from its origin to origin of anal 24.8%
of standard length. Head not markedly depressed. Color faded. The
length of the ventral of this specimen falls at the extreme of the frequency
distribution of ginsburgi and approaches that of longipala, but it is reasonable
to expect that the ventral length of the latter species will be found to vary and,
perhaps, to overlap that of the former. However, since the ventral length of
ginsburgi varies also with the size, being relatively longer in the smaller fish,
and considering the size of this specimen it seems more likely that it is an
example of ginsburgi. The form of the head is also more like in the present
species. The fin ray count is like the type of longipala, but sometimes specimens of ginsburgi have the same numbers of fin rays. The record of this
specimen would extend the range of the present species; but since the color is
faded and the structural characters are not decisive, the identification is not
altogether certain and must wait till more abundant material of longipala is
obtained and the difference between that species and ginsburgi more definitely
established.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: Prior to the description of the
present species by Hildebrand and Schroeder, in 1928, it was generally confused
with bosci. In the original description it was separated from bosci chiefly on
the basis of characters susceptible of being studied only statistically, there being
a certain degree of intergradation in those characters as between the two species.
Single specimens may now be placed with assurance by the presence of two
scales on the caudal fin of ginsburgi and their absence in bosci. The differences
in the shape of the body and the color between these two common species the
ranges of which widely overlap, are such that in material which has not faded,
they may be distinguished, as a rule, after one becomes familiar with their
appearance. The present species is quite closely related to longipala differing
from the latter by the shorter ventral and the color, and possibly also by an
average greater number of anal rays and by the head being depressed to a lesser
extent.
Nomenclature: Some measure of doubt may be raised as the proper use of the
name ginsburgi for the present species. It is now known that at least two
common species of naked gobies exist on the Atlantic Coast of the United
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States. Two early names, bosci and viridipallidus, are based on speCImens from
South Carolina and New York, respectively, where both species occur, while
the original accounts may refer to either one of those two species, more or less.
The third early name, alepidotus, being a substitute for bosci, must be suppressed,
of course, as a synonym of the latter. Relying solely on published accounts, it
will be noted that viridipallidus was made a synonym of bosci by Cuvier and
Valenciennes (1837), this action restricting both of these names to the same
species; while bosci was definitely restricted by Hildebrand and Schroeder
(1928) to one of the two common species (see p. 35). This fixes the nomenclature of the species as far as the published records are concerned. If the
original specimens on which the early names were based, were still in existence
the problem could be settled with finality by a study of such specimens. However, the original specimens of viridipallidus are obviously not now in existence,
and the same is probably true for those of bosci. The conclusion drawn from
the published accounts, or the nomenclature as used in the present paper,
therefore, will probably have to stand.

Gobiosoma longipala
Gobiosoma longipala Ginsburg, Pro U. S. Nat. Mus. 82 (20): 18, 1933 (Boca

Grande, Fla.).
DIAGNOSIS: Two scales on caudal present. Outer row of teeth enlarged in
both jaws. Tongue entire. Mental frenum not bilobed. Mouth nearly
terminal, lower jaw being but slightly included. Anterior spine of first dorsal
not filamentous in male. D. 7-12. A. 10. Ventral disk long, its posterior
margin reaching to origin of anal fin, 26% of standard length (see Table 3 for
comparison with other species). Depth medium, 20%; least depth of caudal
peduncle 13% of standard length. Head probably much depressed and markedly f1att€ned on top (the single specimen examined evidently thrown out of
shape by spasmodic movements after capture or after being placed in preservative and consequently normal condition not altogether certain). Anterior
nostril in a short tubule; posterior nostril with a raised rim. Barbule in front
of eye, at inner edge of upper lip reduced to a mere pimple. End of maxillary
on vertical about through posterior margin of eye, 17%; head 33%; snout 8.4%;
eye 7.4% of standard length. Body from base of pectoral with 9 lighter cross
bars alternated with brown bars of about same width; lighter and darker bars
fairly well delimited on anterior part of body; both rather uniformly pigmented;
their edges rather sinuous, not entirely straight; a median series of small dark
brown spots present.
SIZE: Length of single specimen examined, 39 mm., 31.5 mm. without the
caudal.
GEOGRAPHICAL DISTRIBUTION: This species is known only from the single
type specimen taken at Boca Grande, Fla. Another specimen examined from
Marco, Florida, may possibly belong to the present species (see p. 41).
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DISTINCTIVE CHARACTERS AND RELATIONSHIP: The present species, in
common with ginsburgi, and unlike all other known species of Gobiosoma from
the east coast, has two scales on the base of the caudal. From ginsburgi it
differs chiefly in the longer ventral disk which reaches to the origin of the anal,
and in the color pattern. The number of anal rays in the type specimen is
one less than the mode of ginsburgi and an examination of a series of specimens
may possibly show different frequency distributions for the two species. The
head is possibly more depressed in longipala, but, as stated, the type is probably
distorted.
Gobiosoma. parri,' new species
DIAGNOSIS: Scales present on caudal at its base. (The young specimens
studied have mostly two ctenoid scales on the base of the caudal, one above
and one below, in the same positions occupied by those of ginsburgi. A few
of the larger specimens have two smaller scales between the two larger ones,
making four scales in a vertical row. It is possible that in the majority of the
specimens all the scales have not developed and that the species typically has
four scales on the caudal. No scales are present on the body or caudal peduncle
in any of those examined.) Tongue entire. Mouth terminal, lower jaw but
slightly included. Mental frenum not bilobed. Teeth in bands, anterior ones
but slightly enlarged in the small specimens. First dorsal not filamentous, but
since only young specimens available its condition in adult uncertain. First dorsal nearly always with 7 flexible spines (in 30 specimens), infrequently 8 (in 1, the
first dorsal of 1 specimen being broken). Second dorsal with 12 rays in the great
majority (in 27 specimens), sometimes 11 (in 2), or 13 (in 3). Anal rays nearly
always 10 (in 31), infrequently 11 (in 1). Anal having 2 rays less than the second
dorsal in the great majority (26), sometimes 1 less (in 3), or 3 less (in 3). Ventral medium, never reaching to origin of anal, its length nearly always 1.2 or
1.3 in the distance from its base to origin of anal, varying 1.1 to 1.4 times; 22.9
to 28.3 per cent of standard length (21 specimens, 16.7 to 22.2 mm. in total
length measured, of which 14 specimens fall in the range 24 to 25.3%). Barbule
in front of eye nearly absent, but usually perceptible as a mere pimple. Head
moderately depressed. Body cross barred with 9 broad dark bands, alternated
with narrower light interspaces; the bands and interspaces fairly well delimited,
but boundaries not clear-cut; the bands not unifonnly pigmented, mottled with
lighter and darker; an incomplete, sinuous, diffuse, vertical, light colored streak,
1 This species of which 32 young specimens only are available was discovered after
the manuscript had been completed and submitted for publication. For this reason
and due to the fact that its subgeneric affinities must remain in doubt until adults are
studied it was not incorporated in the key. The discovery of this species also makes
desirable a few minor changes, in the definition of the genus and in other places,
but the text was generally left in its original fOrIn pending the discovery of adult
specimens.
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faintly dividing band into two parts; a transverse dark streak at base of caudal
usually prominent; specimens often light colored, and cross barred pattern
quite faint; a medium row of small dark spots often present, but not especially
prominent, frequently very faint or absent.
DESCRIPTION AND MEASUREMENTS OF TYPE SPECIMEN: A compact, chubby,
little fish with a rather deep body and caudal peduncle. Head moderately
depressed, its depth behind eyes subequal to its width at that point. Interorbital quite wide. Mouth medium, moderately oblique, maxillary reaching
to a vertical at a point nearly thru middle of eye. Total length 22.2 mm.
Standard length 17.8 mm. Greatest depth 22.5, least depth of caudal peduncle
14.1, length of head 32, depth of head directly behind eyes 16.9, width of head
at same point 16.9, postorbital part of head 18, maxillary 12.4, snout 10.1, eye
8.4, interorbital (fleshy part) 7.9, ventral 24.7, distance ventral to anal origins
31.5, pectoral 30.9, caudal 25.9 and antedorsal distance 39.3 per cent of standard
length.
HOLOTYPE: U. S. N. M. 93177-Pocitos, Uruguay. Tide pool, captured by
means of chloride of lime. November 8, 1922. Hugh M. Smith.
PARATYPES: 14 specimens 18.5 to 21 mm. in total length taken together with
the type (U. S. N. M. 86677). Also, Piriafolis, Uruguay; tide pool; December
3,1922; Hugh M. Smith; 17 specimens 16.5 to 19.5 mm. (U. S. N. M. 86681).
DISTINCTIVE CHARACTERS AND RELATIONSHIP: This species is evidently quite
closely related to ginsburgi and longipala and differs from both in the increased
number of scales on the caudal. It further differs from ginsburgi in that the
anal rays are predominantly 10 instead of 11; and from longipala in the shorter
ventral. Altho extreme variants approach in their ventral length that of the
type of longipala it is to be noted that all the specimens studied are small,
apparently being immature. In the species of Gobiosoma the ventral is generally
longer in the young. Consequently, the difference in ventral length between
paTTi and longipala is most probably greater in fact than indicated by the material studied which is not comparable as to size.
The specimens studied are apparently juveniles. Ten of the larger ones, five
from each lot, which have been dissected did not show well developed gonads
on examination. The structure of the anal papilla and fins also show that they
are most likely young specimens. While a study of the young specimens
shows that they represent an undescribed species, its subgeneric affinities are
doubtful to some extent, because of the uncertainty as to whether the specimens
have the squammation fully developed. In connection with this question, it
may be stated that 4 specimens of Garmannia paradoxa, 19 to 21 mm. in length
have the adult squamation fully developed. Also, in one specimen of Enypnias
seminudus, 26 mm. long, the scales are very small and the specimen appears
scaleless on superficial examination, but the scales may be readily detected by
scraping the skin lightly with a dissecting needle. (This small specimen of E.
seminudus also has the two barbels on the chin well developed, altho not a1:llong
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as in the adults.) All the young specimens of the present species, however,
lack scales on the caudal peduncle. Judging by analogy, therefore, after this
comparison with species of closely related genera, the probabilities strongly
favor the conclusion that the present species will eventually be found to be
characterized by the possession of a row of 4 scales on the caudal, at its base.
Should that prove to be the case, it would seem desirable to erect a new subgenus
based on that character, in order to be consistent. This new subgenus would
still further narrow the gap between Gobiosoma and Garmannia. Since, however, it is not always safe to draw conclusions by analogy, this action is postponed until adult specimens of the present species are available for study.
I take pleasure in naming this species after Albert E. Parr, Curator of the
Bingham Oceanographic Collection.
subgenus Gerhardinus
Gerhardinus Meek and Hildebrand, Publ. Field Mus. Nat. Hist. Chicago (zooL·
ser.) 15 (3): 889, 1928.
GENOTYPE: Gerhardinus nudus Meek and Hildebrand, by original designation.
DEFINITION: This subgenus, like Dilepidion, has two scales on the caudal fin,
at its base, in the same positions as in the latter subgenus. It differs from
Dilepidion chiefly in having the mental frenum bilobed, forming two barbulelike processes. The mental barbules represent a modification of the mental
frenum which is present in all species of Gobiosoma-although it is usually
rather indistinct in preserved specimens-while in nudum, the genotype of
Gerhardinus, this frenum becomes bilobed, the lobes suggesting barbules.
What is presumably a further extension of this modification, altho it may
possibly represent a case of parallelism, reaches a high degree of development
in Enypnias (see Fishes of Panama Bay by Gilbert and Starks in Mem. California Ac. Sc. vol. 4, p. 173, pI. 29, fig. 53, 1904) where the two lobes become
greatly prolonged and assume the aspect of true barbels. However, Enypnias
is covered with scales over the greater part of the body, posteriorly, it shows a
tendency toward an increased number of rays in the second dorsal and is evidently further removed from nudum than the latter is from the other species of
Gobiosoma. Gerhardinus is therefore placed here as a subgenus of Gobiosoma.
If treated as an independent genus all the other subgenera should be so treated
in order to be consistent. As stated previously (p. 14), for convenience, in
order not to clutter up the nomenclature with two many generic names, they
are treated here as subgenera. The present subgenus contains only one known
species.

Gobiosoma nudum
Gerhardinus nudus Meek and Hildebrand, Publ. Field Mus. Nat. Hist. Chicago
(zooL ser.) 15 (3): 889, pI. 88, 1928 (Balboa and Panama City, Panama).
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DIAGNOSIS: Two ctenoid scales on base of caudal present. Outer row of
teeth in both jaws enlarged. Tongue entire. Mental frenum bilobed forming
two barbule-like processes. Mouth subterminal or subinferior, the lower jaw
included. Anterior spine of first dorsal not prolonged. First dorsal with 7
flexible spines; second dorsal with 12 rays; anal with 10 rays (the counts constant
in 9 specimens examined). Ventral disk of medium length, 20 to 24% of
standard length, 1.3 to 1.5 in distance from its origin to origin of anal (in 7
specimens, 23 to 30 mm. in standard length). Body and head notably stout;
greatest depth 24 to 28% of standard length (in 4 specimens 25 to 33 mm. in
standard length), least height of caudal peduncle 13 to 17% (in 8 specimens 23
to 33 mm.). Depth of head directly behind eyes usually equals the width,
frequently a little wider than deep, the depth 17 to 18% of standard length, 1.6
to 1.9 in length of head (in 8 specimens 23 to 33 mm.). Anterior nostril in a
tubule, posterior nostril with the edge but slightly raised; a perceptible but
very small barbule behind inner margin of upper lip, on a line with lower edge of
eye; barbule somewhat shorter and broader than in subgenus Aruma, but better
developed than in other subgenera. Body with alternate transverse bands of
lighter and darker, the former narrower than the latter, the two usually not
sharply differentiated; the wider bands usually not uniformly pigmented,
shaded with lighter and darker; a median row of small dark spots usually
present; spinous dorsal usually with a large black blotch in front, near its base;
ventrals mostly black frequently with a wide, yellowish longitudinal band along
middle, sometimes pigmentless.
SIZE: The largest specimen examined, a male from Paita, Peru, is 41 mm. in
total and 33 mm. in standard length.
GEOGRAPHICAL DISTRIBUTION AND MATERIAL STUDIED: The above account
is based on the type and 7 paratypes taken in tide pools at Balboa and Panama
City on the Pacific Coast of Panama; and 1 specimen collected at Paita, Peru,
by Dr. Waldo L. Schmitt, October 8, 1926 (U. S. N. M. 88786), which is recorded here for the first time. There appear to be no other records of this
species.
DISTINCTIVE CHARACTERS AND RELATIONSHIP: The presence of two scales
in the same characteristic positions as in ginsburgi and longipala, shows that
nudum is quite closely related to those species, differing in having the mental
frenum bilobed forming two barbule like processes, in which respect nudum
forms a bridge between Gobiosoma and Enypnias. No other species of Gobio801M. are now known from the geographical range inhabited by nudum. From
the two most closely related gobies occurring within its range, namely, Enypnias
seminudus and Garmannia paradoxa, the present species is readily distinguished
by the total absence of scales on the posterior part of the body. The short
deep body and caudal peduncle of nudum are quite conspicuous.
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SEX RATIO IN GOBIOSOMA
Some interesting observations were made in connection with the present
study, on the sex ratio of the co=on species. Since no further studies along
this line are contemplated in the near future and since these fishes are co=on
and offer excellent material for sex ratio studies a record of these observations
is given here, altho they are of but a fragmentary nature.
Presumably the sexes may be distinguished externally by the structure of
the anal papilla. In the male the anal papilla is in the form of a triangular, somewhat compressed and pointed, flap. In the female it is somewhat shorter and
thicker and has the form of a truncated cone. In the latter sex also, the opening
of the anal papilla is fimbriated, the fimbriae being especially developed laterally,
so that when examined with a lens of low power, it characteristically appears
like a truncated cone having a short raised "horn" laterally which is often
blackish in color. Mter one becomes familiar with the difference in structure,
the specimens may be separated readily into two groups on that basis, with only
occasional doubtful cases. This difference was checked by a microscopic
examination of the gonads of 10 immature females, 15 males in various stages
of development, and also by an examination of 35 ripe females in which the
eggs could be identified with the naked eye. The sexual difference in the structure of tha anal papilla as described checked with the examination of the gonads
in every specimen.
Assuming that the external criterion as described above holds in every case,
part of the material examined, representing collections made in different localities and on different dates, were sexed by that criterion, with the following
result.
sex

species
ginsburgi
robmtum
bosci

male

female

25
18
230

10
3
72

The above striking difference in the sex ratio represents a composite lot of
fish in all stages of development, from immature fish to those which have spawned out. However, the material sexed indicates a possible change of the sex
ratio after spawning. For example, in a lot of fish collected in the Rappahannock River, Va., July 23 to August 1, 1921, the sex ratio is 41 females to 74
males. The great majority of specimens in this lot are mature fish ready to
spawn; the rest being small and immature specimens. On the othe~ hand, in
three lots of spent fish, as follows: Love Point, Kent Island, Md., Sept. 2-6,
1921; Norfolk, Va., Sept. 30, 1921; York River, Va., Oct. 11, 1921; the sex
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ratios are: no females and 25 males; no females and 18 males; 8 females to 35
males, respectively. It may be suggested that the sexual difference in the
structure of the anal papilla disappears largely after spawning, but this seems
unlikely. In the few spent fish of which the gonads were examined microscopically, the sex cells were found to be correlated with the sexual difference in
the structure of the anal papilla as described. A possible explanation for the
change in the sex ratio after spawning is that the great majority of females die
soon after spawning, at least they die in greater numbers relative to the males.
A preponderance of males seems to be present also in related species as may
be seen under the accounts of Gobiosoma horsti (p. 24), and Garmania paradoxa
(p. 56).

Dr. Samuel F. Hildebrand who kindly read the manuscript, criticised the value
of the data showing striking differences in the sex ratio, raising an important
point, as follows. In preserved collections of these gobies the females appear
to average smaller than the males, at least the maximum size of females usually
falls considerably below that of males. Consequently, since the gear used,
and especially the size of the mesh of the nets used, in collecting much of the
material sexed, was unknown, the apparent difference in the sex ratio may
be due to the difference in the size of the two sexes. The females, ostensibly
averaging smaller, might have escaped thru the meshes in greater proportion
than the larger males. In consequence of this criticism, some of the specimens
of bosci available in the Bureau of Fisheries' collections which were sexed, as
indicated, were also measured for total length and the length-frequency distribution of the two sexes is tabulated below. The lengths as tabulated are
grouped into 5 millimeter classes, the heading numbers representing midvalues; for instance, class 17 represents specimens ranging 15 to 19 mm. in
length, etc. The tabulated data show that at every size the males far outnumber the females, whereas if the sexes were in approxi.mately equal numbers
in nature the males should be in lesser numbers, if anything, in the smaller size
classes.
Length in millimeters (mid-values).
17 22 27 32 37 42 47 52 57 62
Number of males
1 19 28 39 56 47 25 13 1 1
Number of females
2 3 5 14 22 24 2
Another interesting point is revealed by the foregoing data. It will be noted
that the frequency polygon for males will assume a quite regular form, while
that for females will be strikingly skewed. As a consequence of the skewed
grouping of females, the simple average is nearly the same in both sexes-35.3
mm. for females and 36.8 mm. for males as calculated from the original data
before they were grouped-altho many males attain to a considerably larger
size than the maximum attained by the females. While this phenomenon may
arouse certain speculations, this study, of course, has not been carried far enough
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to enable one to offer, with assurance, any explanation, except to bring forth
the suggestion already offered; namely, that the majority of females die soon
after spawning. In that case, the numerous larger males attaining a size
greater than the maximum attained by females, are possibly larger because they
are a year older. However, the specimens sexed and measured are certainly
too few; moreover, they possibly do not represent a fair sample of the population
to enable us to advance an acceptable explanation in regard to the difference
in the length-frequency distribution of the two sexes.

UNCERTAIN REFERENCES
The references to the literature given above under each species are based on
material which has been reexamined, or those which from their contents it is
apparent to which species they refer. However, it is evident from the foregoing
discussions that the species have been considerably confused and in many cases
records of material can not be placed with certainty, unless the material on
which the records are based is reexamined. In order to make the study of the
genus as complete as possible, such uncertain references have been compiled and
classified below according to their probable appertainance, as judged by the
conclusions arrived at as a result of the present investigation.
The following citations probably refer chiefly to either bosci or ginsburgi,
or to both, the two species not having been distinguished prior to 1928.
Both species are more or less common in the region to which the records
refer, the specimens on which the records were based have not been examined; and from the accounts it is not evident to which particular species
they refer.
Gobius alepidotus De Kay, Zool. New York, 4 (Fishes): 160, pI. 23, f. 70, 1842
(New York).
Gobius alepidotus Baird, Ann. Rep. Smithsonian Inst. 1854: 339, 1855 (Beesleys
Point, New Jersey).
Gobiosoma alepidotum Gunther, Cat. Fish. Brit. Mus. 3: 85, 1861 (New York
to Charleston).
Gobiosoma alepidotum Abbott, Geo!. New Jersey by G. H. Cook, app. E, p. 817,
1868 (Delaware Bay).
Gobiosoma alepidotum Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 638, 1882
(South Atlantic Coast of United States).
Gobiosoma bosci Jordan and Gilbert, Pro U. S. Nat. Mus. 5: 613,1883 (Charleston, S. C.).
Gobiosoma bosci Jordan, Pro U. S. Nat. Mus. 9: 28, 1886. (Beaufort, N. C.).
Gobiosoma bosci Bean, Bull. Amer. Mus. Nat. Hist. 9: 370, 1897 (Eaton's Neck,
Long Island).
Gobiosoma bosci Bean, Ann. Rep. For. Fish. Game Comm. New York 6: 460,
1900 (Long Island, N. Y.).
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Gobiosoma bosci Bean, Cat. Fish. New York, p. 656,1903 (New York).
Gobiosoma bosci Smith, Fish. North Carolina, p. 368, 1907 (North Carolina).
Gobiosoma bosci Fowler, Pro Ac. Nat. Sc. Philadelphia 61: 407, 1909 (Corson's
Inlet, N. J.).
Gobiosoma bosci Evermann and Hildebrand, Pro BioI. Soc. Washington 23: 163,
1910 (Blackistone Id.; Cape Charles City; Gloucester Point; Hampton Creek,
all in Chesapeake Bay).
Gobiosoma bosci Latham, Copeia 31: 40, 1916 (Orient Bay, Long Island).
Gobiosoma bose Fowler, Pro Ac. Nat. Sc. Philadelphia 69: 126, 1917 (Rhodes
River, and mouth of South River, Md.).
Gobiosoma bose Fowler, id., 71: 300,1919 (Cape Charles, Va.).
Gobiosoma bose Fowler, id., 72: 391, 1920 (Barrow Creek, tributary of Rhodes
River, Md.).
Gobiosoma bose Fowler, id., 74: 8, 192~ (Rhodes River, near Mayo, Md.).
Gobiosoma bosci Nichols and Breder, Zoologica 9: 155, fig., 1927 (Orient, N. Y.;
Woods Hole, Mass.).
Gobiosoma bosci Nelson, Natural History, New York, 28: 78-84,1928 (notes on
habits).
Gobiosoma bosci Breder, Copeia 1931: 40 (lower Shrewsbury River, N. J.).
The following citations probably refer chiefly either to bosei or to TObustum or to both, for the same reasons as given above.
Gobiosoma molestum Putnam, Amer. Nat. 8: 233, 1874 (Louisville, Ky. The
locality given is probably erroneous, no other record of a naked goby being
taken so far inland in the United States, being known).
Gobiosoma molestum Eigenmann and Eigenmann, Pro California Ac. Sc. (2)
1: 72, 1888 (Louisville, Ky.; Pensacola, Fla.; Bahia; specimen from Bahia
reexamined and found to be a Tobustum, others not examined).
Gobiosoma molestum Fowler, Copeia 1931: 50 (Laguna Madre, Texas. The
maximum size recorded, 80 rom., is considerably larger than any of the many
specimens of either bosci or Tobustum examined by me).
The following citations may refer, partly or wholly, to one or more
of five species which occur within the range covered by the records, as
indicated by the present investigation; namely, bosci, Tobustum, ginsbuTgi,
longipala, and longum, the species not having been distinguished by authors
at the time the records were made, as in the preceding doubtful records.
Three references in which the authors definitely express the opinion that all
naked gobies of the east coast belong to one species, are also included.
Gobiosoma alepidotum Jordan and Gilbert, Pro U. S. Nat. Mus. 5: 297, 1882
(Laguna Grande, Pensacola, Fla. The specimens recorded reexamined and
found to be Tobusturn' but the authors evidently being of the opinion that
all common naked gObies of the east coast of the United States belong to a
single species).
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Gobiosoma bosci Jordan and Gilbert, Bull. U. S. Nat. Mus. 16: 948, 1882 (all
naked gobies on the coast of the United States lumped as one species).
Gobiosoma bosci Jordan, Pro U. S. Nat. Mus. 7: 141, 1884 (Key West, Fla.).
Gobiosoma bosci Jordan, id., p. 324 (Indian River, Fla.).
Gobiosoma bosci Jordan and Eigenmann, Pro U. S. Nat. Mus. 9: 508, 1886 (Cape
Cod to Florida).
Gobiosoma molestum Jordan and Eigenmann, id. (Gulf coast of United States,
Key West to Texas).
Gobiosoma bosci Eigenmann and Eigenmann, Pro California Ac. Sc. (2) 1:
72, 1888 (Somer's Point, N. J.; Fortress Monroe, Va.; Charleston and Hilton
Head, S. C.; Amelia Id., Fla.).
Gobiosoma molestum Jordan and Evermann, Bull. U. S. Nat. Mus. 47 (3):
2258, 1898 (Key West to Texas and Bahia).
Gobiosoma bosci Jordan and Evermann, id., p. 2259 (Cape Cod to Florida).
Gobiosoma bosci Jordan and Dickerson, Pro U. S. Nat. Mus. 34: 21, 1908 (Authors
express opinion that all naked gobies of east coast belong to one species;
their one specimen from Tampico is, however, a true bosci).
Gobiosoma bosci Fowler, Copeia 43: 39, 1917 (Boca Grande, Fla.).
GARMANNIA

This genus is very similar to Gobiosoma in nearly all essential characters,
as the latter genus is defined above. Garmannia differs chiefly in having the
posterior part of the body more or less covered with scales instead of lacking
such scales, and in having four scales on the caudal fin in a transverse row, at
its base, instead of two or none as in Gobiosoma. 1 The first ray of the spinous
dorsal in the available adult males of two of the species examined is filamentous,
sometimes also in large females as an individual variation, while in Gobiosoma
this character is developed, to a less marked extent, only in longum.
The genus is here divided into three subgenera, Tigrigobius being transferred
from Gobiosoma to Garmannia and a new subgenus is described. The available
material is insufficient for the preparation of a complete revision, but the accounts furnished herewith together with those to which references are given
should form a working summary of the genus.
subgenus Tigrigobius

Tigrigobius Fowler, Pro Ac. Nat. Sc. Philadelphia, 83: 401, 1931.
GENOTYPE: Gobiosoma macrodon Beebe and Tee Van, by original designation.
DEFINITION: Tigrigobius was originally proposed as a subgenus of Gobiosoma,
based largely on the color and the filamentous first dorsal spine. A more
1 Gobiosoma paTTi, a new species discovered after the above was written (see p.
44) seems to have a row of four scales on the caudal fin while lacking scales on the
caudal peduncle, thus further narrowing the gap between Garmannia and Gobiosoma.
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important character, however, is the presence of scales, four in a vertical row
on the caudal, at its base, and a small patch on the middle of the caudal peduncle at the base of the caudal fin (see diagnosis of macrodon). The presence of
scales on the caudal peduncle, and their number on the caudal fin, 4 instead of
2, shows that this subgenus is more nearly allied to Garmannia than to Gobiosoma. On the other hand, in the reduced number of scales it forms a transition
from one genus to the other. Tigrigobius differs essentially from typical
Garmannia in having the scales on the hind part of the fish very much reduced
in number and confined to the caudal peduncle. The outer row of enlarged
teeth in the upper jaw is confined to the anterior part of the jaw and ends
abruptly, the hindmost one being the largest; while in typical Garmannia as
well as in Gobiosoma, the outer row of enlarged teeth in the upper jaw is continued
to the angle of the mouth. Two to four caninoids in the inner row of lower
jaw are conspicuously large and suberect; while in typical Garmannia, as well as
in Gobiosoma (except in the subgenus Elacatinus) they are smaller and rather
inclined to the horizontal. The head in the present subgenus is compressed
instead of being depressed. Of related species, Gobosioma nudum, G. horsti,
and G. robustum, especially the former two, approach it in this latter character.
Like in typical Garmania the present subgenus has a transverse row of 4 scales
on the caudal, at its base, and the first ray of the spinous dorsal is filamentous in
males, sometimes also in females. There are good grounds for treating Tigrigobius as a full genus; but, as stated previously, if this course is adopted Dilepidion, Gfffhardinus, as well as the other subgenera herewith placed in Gobiosoma
should also be treated as full genera, in order to be consistent. They are all
treated as subgenera on the ground of convenience.
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Garmannia macrodon
Gobiosoma muUifasciatum Metzlaar, Rap, Kolonie Cura9ao, p. 139, 1919 (Cura9ao).
Gobiosoma macrodon Beebe and Tee-Van, Zoologica, 10: 226, fig., 1928 (Portau-Prince, Haiti).
Gobiosoma macrodon Fowler, Pl'. Ac. Nat. Sc. Philadelphia, 83: 401 (1932) 1931
(Monos Island, Trinidad).
Gobiosoma multifasciatum Koumans, A Preliminary Revision of the Genera of
Gobioid Fishes with United Ventral Fins, Drukkerij "Imperator" N. V.,
Lisse, p. 53, 1931 (Cura9ao).
DIAGNOSIS: Four scales in a transverse row on the caudal fin at its base. A
small elongate patch of imbricate and ctenoid scales centered on caudal peduncle, near base of caudal fin, consisting of three longitudinal rows, 3 to 4 scales
in each row' scales sometimes more or less deciduous, their pockets usually
discernible ~n falling. Tongue entire. Mental frenum without free border
posteriorly, not bilobed. Teeth in bands, several front teeth of outer row,
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in both jaws, enlarged; hindmost one of enlarged teeth of upper jaw conspicuously large and recurved, caninoid; one or two caninoids in inner row of lower
jaw, about midway between symphysis and angle of mouth. First ray of
spinous dorsal filamentous in males (4 specimens, 25 to 35.5 mm. total length),
sometimes also in females (in 1 specimen out of two examined, 23 mm. in total
length), reaching to base of fifth or sixth ray of second dorsal. Second dorsal
with 11 or 12 rays (11 in 4, 12 in 2 specimens); anal rays usually 10, sometimes
11 (10 in 5, 11 in 1 specimen); the second dorsal having one or two rays more
than the anal. Ventral rather long 23 to 28% of standard length, 1.1 to 1.4
in distance from its base to origin of anal. Head rather compressed, the depth
directly behind eyes, greater than its width, 1.5 to 1.6 in its length, 18 to 20%
of standard length. Body quite chubby, greatest depth 22 to 26% and least
depth of caudal peduncle 13 to 15% of standard length. Maxillary 13 to 15%
of standard length, reaching to a vertical thru posterior margin of pupil or eye
or slightly beyond. (The above measurements based on 6 specimens, 18.3
to 29.1 mm. in standard length, 23 to 35.5 mm. total length.) Anterior nostril
ending in a short tubule; posterior nostril with a raised rim; no barbules. Ground
color a rather light tan with numerous dark brown, clear cut, cross-streaks;
10 to 14 on body and 3 or 4 on head; those on head more or less curved on dorsal
aspect, and sometimes continued as series of spots on under side of head, anterior
one or two usually confined to space under eye; some of posterior ones on body
may be forked; the last one at base of caudal sometimes broken into two elongate
spots.
The scales are more or less deciduous. In the type specimen most scales
have fallen off. One scale is now present on the base of the caudal at the upper
profile, on the right side; one at the lower profile, on the left side; and one on
the caudal peduncle of the right side. Some of the pockets become plainly
evident on raising their edges carefully with a dissecting needle, showing that
the scales were originally present in three longitudinal rows on the caudal
peduncle and one vertical row at the base of the caudal fin. In the 5 other
specimens examined, the smallest one, 23 mm. total length, has only one small
scale altogether, on the caudal peduncle, but some of the scale pockets are
discernible; while the other 4 specimens all have a vertical row of 4 scales on
the caudal, at its base, and three longitudinal rows on the caudal peduncle.
The vertical row of 4 scales on the caudal is complete in the 4 specimens, but
some of the scales on the caudal peduncle are missing.
This species may be recognized at a glance by the color pattern, the many
clear cut, narrow, dark streaks stand out very prominently against the lighter
background, quite unlike the color of related species. The presence of a patch
of scales on the caudal peduncle and the filamentous first dorsal ray show that
its affinities are nearer to the species currently placed in Garmannia rather than
to those of Gobio8oma.
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The foregoing account is based on the type and 5 specimens in the U. S.
National Museum, all taken by the Fish Hawk, as follows: Deadman's Bay,
Florida; 25 mm. (U. S. N. M. 73093). N. of Knight's Key, Florida; January
22, 1903; 7 fathoms; 23 and 23.5 mm. (73094). Off Cape Sable, Florida;
December 18, 1902; 4>-2 fathoms; 33 mm. (73095). Pepperfish Key, Florida;
27 mm. (73096). Judging by the collection made by the Fish Hawk, it does
not appear to be rare just offshore. The known geographical distribution of
this species, as now established, is southern Florida; Haiti; Trinidad. The
type 35.5 mm. in total length is the largest specimen studied.
Metzlaar in his short description of Gobiosoma multifasciatum states, "seventeen exceedingly distinct cross bands; no red line on head." This statement
applies more nearly to the present species and Metzlaar's specimens most
probably belong to mac:rodon. Koumans' record apparently is based on the
same three specimens studied by Metzlaar, the later author stating: "When I
examined 3 specimens of G. multifasciatum Steind. from Curacao, I found some
moderate, distinctly ctenoid scales on the caudal peduncle, extending forwards
to the end of D 2 and A." If Metzlaar's specimens in fact belong to the present
species his record would extend its range to Cura9ao.

Garmannia digueti
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Gobiosoma digueti Pellegrin, Bull. Mus. Rist. Nat. Paris 7: 165, 1901 (Gulf of
California, in floating sargassum).
Judging by the description of the color and the filamentous first dorsal spine,
this species is, most likely, the Pacific Coast counterpart of mac:rodon, and
possibly belongs to the same subgenus, Tigrigobius; altho, like in the original
account of mac:rodon, it is also described as scaleless. From the description
it is not evident in what respects it differs from macrodon; and the differences in
the two species will have to be worked out by direct comparison of material,
which is unavailable at present. The other new species, Gobiosoma pantherinum,
described in the same paper, evidently belongs neither to Gobiosoma nor to
Garmannia (see p. 17).
subgenus Garmannia
Garmannia Jordan and Evermann, Pro California Ac. Sc. (2) 5: 497, 1895.
GENOTYPE: Garmannia paradoxa (Gunther) = Gobius paradoxus Gunther,
by original designation.
The differences between this subgenus and Tigrigobius as well as Risor are
described in the accounts of the latter (pp. 52 and 56).

Garmannia paradoxa
Gobius paradoxus Gunther, Pro Zool. Soc. London, p. 372, 1861 (West coast
of Central America).
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Garmannia paradoxa Gilbert and Starks, Mem. California Ac. Sc. 4: 172, pI.

28, fig. 52, 1904 (Panama).
Garmannia paradoxa Meek and Hildebrand, PubI. Field Mus. Nat. Hist. (zooI.

ser.) 15 (3): 890, 1928 (Panama).
This common species has been described and figured by Gilbert and Starks and
described again by Meek and Hildebrand and is not treated here in detail; but
the number of spines in the first dorsal and the filamentous condition of the
first spine are discussed since the former character is of generic importance.
while the latter is at least of subgeneric value in this group of gobies.
In regard to the first spine Gilbert and Starks state: "The first dorsal spine
is constantly produced into a filament, which usually fails to reach the middle
of the soft dorsal, but extends beyond the first dorsal ray." According to
Meek and Hildebrand this is a sex character, these authors stating, "the rays
all short in the female, the first spine filamentous in the male." In the specimens examined the filamentous condition of the first spine was found to be a
sex character, being present in the male; and, furthermore, it is an age character,
being present only in grown individuals. For instance, in a lot of fish in the
National Museum from Panama, collected by Dr. C. H. Gilbert (U. S. N. M.
50369), the sex was determined by the structure of the anal papilla, as described
above for Gobiosoma (p. 48). This lot contains 13 females and 17 males. Of
the female specimens, 11 are 20 to 27 mm. in total length, the other two being
32 and 33 mm. In all of these the first ray is not at all filamentous, not reaching
origin of second dorsal, and is somewhat shorter than the succeeding two rays.
Of the males, 7 are 19 to 27 mm. and 10 range in length from 30 to 35 mm. In
the group of smaller males the first ray is very long in one, reaching to the base
of the eighth ray of the second dorsal, moderately prolonged in another reaching
to base of second ray, while in 4 others it does not quite reach the origin of the
second dorsal (broken in one specimen). In the group of larger males, the first
ray reaches to the base of the fourth to the ninth ray of the second dorsal,
except in one specimen (30.5 mm.) in which it attains only to the origin of the
second dorsal.
The number of spines in the first dorsal in the same lot of fish, was found to
be 7 in 28 individuals and 6 in only 1 (the dorsal broken in one specimen).
Gilbert and Starks found that all their specimens also had 7 dorsal spines. The
number of spines is, therefore, quite constant like in the species of Gobiosoma.
In its general appearance this species resembles markedly those belonging to
Gobiosoma, and it may possibly be more related to the species of that genus
than Garmannia macrodon.

Risor, new subgenus
GENOTYPE: Garmannia binghami Parr.
DEFINITION: Caudal peduncle and posterior part of body scaled, the scales
covering nearly entire surface to a level through about middle of second dorsal
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and anal and extending further forward in a wedge-shaped manner to a point on
midline nearly under origin of second dorsal; 4 scales in a transverse row on
caudal, at its base; 2 to 4 fang-like, movable teeth present in upper and lower
jaw, at the symphysis.
In its squammation the present subgenus is nearly the same as in typical
Garmannia, the scales, however, not extending quite as far forward at the
upper and lower profiles, and not quite extending to the base of the dorsal,
or both dorsal and anal. It differs chiefly from the subgenus Garmannia in
having movable canines in front. From Tigrigobius it differs in the more
extensive squammation and also in having the movable canines in front of
the jaws. Should the peculiar structure of the mouth and lips prove to be
constant and diagnostic (see account of binghami), this character would form
another difference by which to distinguish the present subgenus from the two
older subgenera. Besides the type species, the present subgenus apparently
includes also rubra and hemigymna.
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Gobius hemigymnus Eigenmann and Eigenmann, Pro California Ac. Sc. (2) 1:
66, 1888 (West Indies).
The pertinent characters given in the original description of the type specimen, I%;' inches long, are: "D. VI-lO; A 8. Scales . . . 17 series developed
. . . the maxillary reaching beyond posterior rim of orbit; lower jaw slightly
shorter than the upper; teeth in the upper jaw in a band, the outer series remote,
and the teeth several times as large as in the inner row, all more or less movable;
teeth in the lower jaw similar, a recurved canine on each side near the front.
Scales very weakly ctenoid, covering only the sides of the posterior half of the
body, not extending quite to base of dorsal and anal fins even at their posterior
insertion, the upper and lower edges of caudal peduncle being likewise free
from scales, the scaly region, however, being widest on the peduncle and tapering
forward to the central point opposite the beginning of the anal, where the scales
are smallest. First spine of the dorsal not elongate. . . . Color light olivaceous . . . eight faint cross bars from dorsal to middle of sides, which, close
under dorsal fins, are formed of two blackish dots; eight black dots along lateral
line . . . fins all smutty.
"
The above quotation makes it seem likely that the present species belongs
to the subgenus Risor. It differs from binghami and rubra in the fewer fin rays,
possibly in the large mouth, and in the presence of faint cross bars and two
lengthwise rows of blackish dots. The scalation is apparently less extensive
than in binghami which has the lower profile of the caudal peduncle covered
with scales.
It is to be noted that hemigymna is described as having 6 dorsal spines.
Should this number prove to be correct and constant it would be necessary to
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erect a new subgenus, since the number of spines in the other subgenera of
Garmannia as well as in those of Gobiosoma is pretty constantly 7.

Garmannia. binghami
Garmannia binghami Parr, Bull. Bingham Oceanog. ColI. 3 (4): 124, f. 34, 1930

(Crooked Island, Bahamas).
DESCRIPTION OF TYPE: Four scales in a transverse row on caudal fin at its
base, of nearly same size as scales on body. Ctenoid scales on caudal peduncle
extending forward on posterior part of body to a point on midline nearly under
origin of second dorsal, thence bare triangular areas extending backward, above
and below, nearly to middle of second dorsal and anal; posteriorly scales extending to base of anal and on lower profile of caudal peduncle, but not quite
to base of dorsal nor on upper profile of caudal peduncle. Scales but moderately
overlapping on caudal peduncle, becoming nearly non-imbricate anteriorly.
Structure of lips, mouth, and anterior teeth very peculiar. Upper lip with a
broadly wedge-shaped indentation at tip of snout with the apex of the wedge
upward, a similar indentation on lower lip, with the apex downward; the two
indentations forming a rougWy quadrangular fossa when mouth is closed.
Lips quite broad, upper lip with a deep invagination only at the side, in the
middle nearly continuous with the skin of rest of head, separated by a mere,
lengthwise depression; no distinct mental frenum from lower lip evident. (The
single specimen examined is well preserved and the peculiar structure of the
lips and mouth seems to be the normal condition in this species. However,
in view of this unusual configuration final judgement in regard to it must be
held in abeyance until more specimens are studied. This apparent structure
may possibly be due to preservation, but it is to be noted that the published
figure of rubra suggests also the presence of this condition.) Mouth distinctly
inferior. Cheeks very tumid and bulbous. Comparatively long and slender,
recurved fang-like teeth projecting into fossa described above, two at symphysis
of upper jaw, and three somewhat smaller ones from lower jaw (rest of dentition
not possible to describe without injury to type specimen). First ray of spinous
dorsal not filamentous in the single small specimen examined. First dorsal
with 7 flexible spines, second dorsal 12, anal 10. Ventral disk rather long,
nearly reaching anus, 26% of standard length, 1.2 times in distance from its
origin to origin of anal. Body of medium depth 18.4%; caudal peduncle rather
deep 15.3% of standard length; head 26.3%. Head directly behind eyes
slightly deeper than wide, the depth 1.6, the width 1.7 in its length. End of
maxillary under posterior margin of pupil. Anterior nostril distinctly tubular,
posterior nostril with its rim hardly raised; no perceptible barbule in front of
eye. Color of head and body uniformly dusky, without any distinctive marks,
being nearly evenly sprinkled with minute chromatophores; vertical and ventral
fins very dark, nearly black; pectoral and caudal dusky; body and fins with a
faint purplish cast.
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The above account is based on the type, the only known specimen, a male,
22.5 mm. in total length, 19 mm. without the caudal. It is quite possible that
it represents a young fish. Due to the peculiar structure of the mouth and lips,
and the head in general, it has a peculiarly distinctive physiognomy which
may be readily appreciated on direct comparison with macrodon and paradoxa,
from which it also differs in the scalation, the dentition, the color pattern and
other characters. Its probable relation to the other two species of Garmannia
from the West Indies of which no material is available, is discussed under their
accounts.

Garmannia rubra
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Garmannia rUbra Rosen, Act. Dniv. Lund. (n. f.) afd. 2, vol. 7, Contr. Faun.
Bahamas, p. 63, figs. 1a and 1b, 1911. (Mastic Point, Andros, Bahama Ids.
"Several specimens were collected among sponges, corals, etc.")
The pertinent characters given in the original description are: "D. VII, 12-13.
A. 10. Head and anterior part of body naked; posterior part of body covered
with ctenoid scales. . . . Mouth small. Maxillary extending to below
anterior border of eye. Lower jaw with a band of small conic teeth outside of
which are two large outwards curved teeth on each side of the median line.
The upper jaw with similar dentition but only one curved tooth on each
side. . . . Brownish red. Length about 2 cm."
The above quotation makes it seem apparent that this species is related to
binghami, the only difference which may be gathered from the original description being the shorter maxillary. Considering that the specimen described
was much larger than the type of binghami this difference takes on added
significance. The published photograph shows a relatively shorter ventral
than binghami but this may be due to its larger size. While it is possible that
the two names will have to be synonymized eventually, this is not at all certain,
the short description and poor figure of rubra not admitting of this course to be
taken with assurance. It is possible that other differences will be found on
direct comparison.

